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EXHIBITION SUGGESTIONS. 


Tue difficulties with regard to the control of the British 
Empire Exhibition have, we hope, been removed as the 
result of the recent investigation. Sir James Stevenson, 
Bart., G.C.M.G., becomes vice-chairman of the Council, 
and Sir Travers E. Clarke, K.C.B., K.C.M.G., deputy- 
chairman, and Parliamentary measures will shortly be 
carried which will secure effective executive control along 
the lines suggested by Sir Wm. Joynson Hicks. Some of 
the British Colonies which were apprehensive and in- 
clined to adopt a quite lukewarm attitude are now under- 
stood to be satisfied, and little seems to be wanting to 
secure a united determination throughout the Empire to 
command and to deserve entire success at Wembley next 
year. 

The most pressing advice that can now be urged upon 
everybody who is directly interested is to “‘ get on with 
the job.’’ While we are concerned with the importance 
of the vast enterprise being made a huge success because 
of its direct bearing upon the future of the British 
Empire and upon Inter-Imperial trade and general 
overseas trade, our special part of ‘‘the job”’ is the 
great electrical and engineering section of it. The 
organising bodies which are responsible for the letting 
of space are busily engaged upon their particular task, 
and of committees that have been or are being set up 
to deal with certain more or less directly associated 
industries there are many. We trust that the individual 
members thereof will take their duties seriously; the 
acceptance of seats upon such committees imposes obli- 
gations which must not be lightly regarded. 

To some of these committees there will fall the respon- 
eibility for organising innumerable events, conferences, 
and so forth, and we take this early opportunity of 
making a few suggestions—more in the nature of ideas 
for consideration than of definite propositions—because 
we believe that if we can visualise Exhibition Year as 
a period of electrical and engineering life and advance 
in every section we shall be able to secure something 
approaching to unity and co-ordination, to prevent 
clashing of sectional events, and to guarantee that con- 
centration of all forces which will command the best 
results. 

Our desire to bring this matter forward is especially 
prompted by the length of period during which the 
exhibition must have consistent attention from those 
taking part as exhibitors. Five or six months 
is a long period of time over which to maintain 
enthusiasm in an industrial exhibition, and only excel- 
lence of organisation can prevent a slackening of in- 
terest. Foresight will need to be exercised in spreading 
associated events discreetly over the entire period. 

The Exhibition will have its boom periods of course. 
If the electrical and engineering exhibits are completed 
at the time of opening, one of these boom periods should 
occur in the early days—another will certainly occur 
during the closing weeks, when everybody will be making 
a final effort. But it seems probable that if a number 
of electrical and engineering events is spread over the 
intervening months something can be done to maintain 
interest. 
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We are not aware yet on what date the World Power 
Conference will meet, nor for how long, but it seems to 
us that London might next year be made the centre for 
the summer meeting of the Institution of Electrical 
Engineers; the annual convention of the Incorporated 
Municipal Electrical Association; the annual meetings 
of the two Tramway Associations; for a meeting or two 
of the British Electrical and Allied Manufacturers’ Asso- 
ciation when members and non-members can discuss 
trade and industrial matters that lend themselves to 
public conference; for meetings of the Electrical Con- 
tractors’ Association ; and for a London meeting of the 
British Association for the Advancement of Science so 
that members who cannot proceed on the Colonial tour of 
the year can have a reunion all the same amid practical 
scientific demonstrations. 

Then it might also be possible for one or two separate 
weeks to be devéted to a big Electrical Popular Appeal, 
when electrical interests will excite the imagination and 
stimulate the inquiry of every householder. We might 
earmark certain weeks as ‘‘ Trade’’ weeks, when one 
would look for bigger home trade inquiries and orders. 
There might be a Students’ Week arranged in conference 
with the authorities connected with the technical colleges 
and institutes of the land. The human or women’s 
domestic side will, of course, be a popular feature all 
the time, but there. might be a special concentration of 
efiort lasting a week or two along ‘“‘ Electric Home ”’ 
lines—the crowds that have lately gathered at the Ideal 
Home Exhibition at Olympia prove the existence of wide- 
spread interest in such matters. Then we might have 
periods when the uses of electricity in connection with 
certain industries might be emphasised by arrangement 
with the societies and institutions representing those 
industries. 

It can be taken for granted that profiting by the ex- 
perience of numerous large shows, including the first 
White City Exhibition, Club facilities will not be lack- 
ing. It might possibly be considered that co-operation 
with the Engineers’ Club would be of value in providing 
such facilities. The numerous eminent engineering 
visitors from abroad and others might be made honorary 
members for the period of their stay here. It is pos- 
sible that through some part of this section of exhibi- 
tion organisation activities information might be made 
known throughout the Halls of the probable dates of 
visitation by our guests. 

We have not exhausted the suggestions that might be 
made, but we believe that those who have any ideas to 
‘advance would do well to make them known early. so 
that they may be considered in relation to the efficient 
running of the whole undertaking. We shall welcome 
their expression in our pages. 


Events are marching quickly to- 
wards a crisis in the electricity supply 


The Ballot of 


the E.P.E.A. industry. The ballot taken by the 


National Executive Council of the Elec- 
trical Power Engineers’ Association was completed 
within five days, and gave the Council authority to act 
by the enormous majority of nearly 98 per cent. of the 
votes and 78 per cent. of the total membership. Since 
then the National Joint Board has met for the first time 
since last December, but unhappily without useful 
result, and the National Executive Council of the Asso- 
ciation on Sunday decided to take further steps towards 
rectifying the position at Halifax (with regard to which 
the utmost determination is expressed). 

The gravity of the situation should not be under- 
estimated. It is true that the Association has never yet 
taken ‘‘ national drastic action,’’’ though once before 
the Council obtained authority by ballot for that pur- 
pose: but it would be foolish to suppose that such action 
is not possible—we hope it is not probable—and the con- 


sequences of a complete cessation of electricity supply 
would be very serious indeed. Fortunately we can 
count upon both parties, employers and employed, to 
exhaust every means of arriving at an alternative solu- 
tion to the problem, for neither can contemplate a stop- 
page without the utmost aversion. It has been 
announced by the Association that in any event its mem- 
bers will not lodge their notices before ‘the end of next 
week, and as strikes without due notice are anathema 
to the E.P.E.A., there will be a further opportunity for 
preventing a breach of continuity. The time available 
ought to be utilised in taking steps to prevent a catas- 
trophe, and in our opinion the most effective would be 
the appointment of a Court of Inquiry by the Minister 
of Labour, to investigate the whole of the points at issue. 

Meanwhile, in the interests of peace and continuity 
of supply, we prefer to avoid further comment upon the 
merits of the case. 

Whilst going to press we learn from Wednesday’s 
evening papers that the Ministry of Labour has received 
a deputation from the E.P.E.A., and is considering its 
request for the setting-up of a Court of Inquiry; that 
the emplovers are meeting at the Ministry of Labeur ; 
and that it is hoped that negotiations will follow. 


Tue history of the attempts to reform 
London’s Elec- the organisation (or the lack of it) for 
tricity Supply. the supply of electricity to the Metro- 
politan area might be amusing if it 
were not so near akin to tragedy. The question has 
now been entrusted to the tender mercies of the High 
Court, in order to obtain a judicial pronouncement on 
the legality of the scheme drafted by the Electricity 
Commissioners ; presumably it will go thence to the 
Court of Appeal, and will eventually be settled by the 
House of Lords. And if, as is quite possible and even 
not improbable, the ultimate verdict is against the Com- 
missioners, the whole weary business will have to be 
taken up again in the hope of finding another way eut 
of the tangle. Truly a Commissioner’s lot cannot be a 
very happy one under such trying conditions. 

Even if the point of ultra vires were disposed of, the 
Commissioners would have enough to do to meet the 
objections to their Draft Order that have been put for- 
ward by the companies, the London County Council, and 
other bédies to the terms of the Order. The County 
Council, quite naturally, is concerned as to the proposed 
transfer of its powers of compulsory purchase to the 
Joint Electricity Authority and their suspension for 
40 years ; and as the professed representative of the con- 
sumer, it is interested in the details, still unpublished, 
of the sliding scale of prices and dividends, but it is not 
opposed to the Order in toto, provided that its funda- 
mental stipulation is complied with—namely, that there 
shall be one and only one Joint Authority for the whole 
area. 

With regard to the London Electricity Supply Bill, the 
attitude of the County Council is decidedly hostile to its 
provisions. The Special Committee holds that the Bill 
would isolate the company areas and postpone public 
control for 40 years without commensurate benefit to the 
public, and would constitute a departure from the spirit 
of the Act of 1919, and therefore it has obtained the 
sanction of the Council to offer strong opposition on the 
preamble. The Bill will have an unfriendly reception 
from other quarters also, and in our opinion there is 
little likelihood of its passing through Parliament with- 
out radical amendment. - 


Tue outlook for American export 

United States trade is exceptionally interesting just 
Export now. There has recently been recorded 
Outlook. a decrease in the total value of the 
exports of domestic merchandise from 
$4.379,000,000 in 1921 to $3,765,000,000 last year. 
Taking the items with which our readers are more parti- 
cularly concerned, we find that exports of electrical 
machinery and apparatus during that period fell in 
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value from $88,931,000 to $53,241,000. The various 
items making up these totals are shown on another page. 
That a decline would be shown when the totals for the 
year were known was expected by all who had watched 
the falling tendency of American trade in many of the 
markets which she captured during and since the war. 
But the magnitude of the decline is striking. What, 
however, is of greater significance is the fact that pro- 
duction in the United States has recently shown a re- 
markable recovery. According to a recent statement of 
the Federal Reserve Board, output has reached the peak 
of 1920. At present the yield of American mills and 
factories is being absorbed to a greater extent by home 
demands than at any time during the past eight years at 
least. The level of production attained in 1920 was 
very high, although not at industry’s full capacity 
owing to lack of suitable labour in many trades. If any 
reminder were needed of the great heights reached, it 
can be furnished by a perusal of the report by H.M. 
Commercial Counsellor at Washington, which has just 
been issued by the Department of Overseas Trade, and 
is summarised on another page. An interesting ques- 
tion therefore arises in connection with the foreign trade 
policy of the United States, with its well-nigh prohibi- 
tive import tariff and the doctrine of isolation from 
European affairs which is still strongly held. Econo- 
mists are asking what will be the effect on America’s 
sales of goods abroad if as the result of the restrictive 
Fordney-McCumber import tariff the favourable trade 
balance of the United States approaches its enormous 
war-time dimensions. Can she without serious 
economic disturbance continue to receive gold instead of 
imported goods in exchange for her exports, particularly 
when she will also be receiving regular repayments of 
the sums she lent to us during the war? Inflation will 
result. Indeed there are signs that it is already taking 
place, for prices of many commodities are rising again 
across the Atlantic. It is said that in few instances have 
manufacturers failed to increase their prices by the 


amount of the new import duties on similar goods. All 
these advances are, of course, having their customary 


cumulative effect. Workers find the cost of living grow- 
ing dearer, and accordingly press for more wages. 
Higher rates of pay are obtained—the more readily be- 
cause there is a scarcity of labour in many branches 
and immigration is deliberately restricted—and this 
movement in turn forces the level of prices still higher. 

The whole subject offers a field of speculation in which 
definite conclusions are difficult to reach. This much 
seems certain. In view of the great increase in indus- 
trial capacity during the war, export outlets for the 
United States manufacturer are as necessary as ever 
despite the present internal boom. Costs are rising and 
will thus handicap the exporter in oversea competition 
unless he is able to dump and to recoup himself in the 
home market. Again, if the restriction of imports raises 
the favourable balance of American trade, the effect on 
the exchange value of the dollar will be detrimental to the 
exporter. On the other hand, his command of capital 
will give him a great advantage over other competitors 
by enabling him to finance large contracts and grant 
long credits in general trade whenever he finds it ex- 
pedient to do so. 


Mucn is being said and written just 
now regarding the burden of taxa- 
tion with the idea of impressing the 
Government at a time when Budget 
possibilities are in everybody’s thoughts. The crush- 
ingly heavy payments that have had to be made by 
industrial companies and firms and by private indivi- 
duals, too, have been responsible for much unemploy- 
ment. The Corporation Profits Tax is an .iniquitous 
tax, and the stream of funds available for investment 
in industrial and other enterprises is reduced because 
those who might reasonably hope to invest savings 
therein have no savings left after meeting tax exactions 


The Burden of 
Taxation. 


of one kind or another. The astonishing thing is that 
the effects have not been even more serious, for the 
restraining influence upon enterprise is naturally con- 
siderable when large shares of profit proceeds have to be 
handed over to the State by those who are fortunate 
enough to make them. We wonder how often in recent 
years companies and individuals alike have in the course 
oi their operations come up against the very definite 
question: ‘‘Is it worth while?’’ Now, the very worst 
thing that can happen to this old country is for that 
attitude to be continued in the business world and 
among private individuals who by initiative and enter- 
prise normally desire to ‘‘ make a little more ’’—which 
process means generally making more work for somebody 
else at the same time—but who look more than once at — 
the condition that out of every extra sovereign earned 
they have to give away five shillings or more. 

Just now there is some discussion proceeding regard- 
ing the respective merits of debt redemption and tax 
reduction. We are not unimpressed by the importance 
of the former from the financial stability point of view, 
and from the standpoint of future interest rates all 
round, but we incline to the view of some eminent in- 
dustrial leaders who feel that the time has come for 
definite relief from present burdens. Reduction of taxa- 
tion would lead to revival of trade by relieving the direct 
burdens of industry, while in the case of private indi- 
viduals it would renew a spending power which in turn 
would increase employment, reduce unemployment out- 
payments by the State, and would increase the taxable 
profits of stores and shopkeepers as well as producers. 
As Sir Chas. Macara has just recently said: Revive 
trade by taxation reduction, and debt redemption will 
soon be able to take care of itself. 

The theme is one which provides an occasion for a 
similar appeal from practically every class of trade. 
We are directly interested in its bearing upon the elec- 
trical trade. There is abundant scope for domestic 
electrical development, but there are thousands of house- 
holders who will not make changes until their income tax 
charges are lessened, for the simple reason that they 
cannot afford them. Relieve them of part of the burden, 
and the contractor, the manufacturer and trader, and 
the electricity supply authority will benefit; there will 
be more employment, reduced national expenditure, and 
more profits to yield national revenue. All very elemen- 
tary, no doubt—almost childish to write about—yet how 
true and how easy to overlook! Trace out the effect on 
motor-car and other industries in the same way, and the 
collective influence upon the national interests would 
appear to be such as to make overwhelming the demand 
upon the Chancellor of the Exchequer for consideration. 
Reduced taxation burdens should go far to assist the 
movement towards ‘‘ Peace and Tranquillity’’ in in- 
dustry and in the nation. 


Tue list of applications for patents 
affords a very good indication of the 
directions in which inventors are busy 
and in which rapid progress is being 
made. Our list this week for nine days contains some 
140 items, of which no fewer than 70 relate to telephony 
or telegraphy, and of these 43 are concerned with radio- 
communication—mainly, of course, in connection with 
telephony. Whilst many, probably most, of these inven- 
tions will get no farther than the letters patent stage, 
and some not even so far, here and there a really useful 
device will survive and come into use. This fact alone 
would suffice to justify the steps which have been taken 
to enable the amateur to conduct experiments and devise 
improvements in radio reception, for many a useful 
advance in a technical process has been owed to the in- 
genuity of the hobby-rider—and many an amateur has 
eventually attained to eminence as a professional. 


Inventors’ 
Activities. 
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WATER-POWER STUDIES.—II. 


Hydraulic Conduit. 


By WILLIAM T. TAYLOR, M.Inst.C.E., M.LE.E., M.Amer.Soc.C.E. 


(Concluded from page 411.) 


The advantages of lining an earth, poor masonry, or 
rock-cut section with pitch, reinforced concrete,* or 
cement, &c., are well worthy of every consideration for 
all developments where water is scarce, seepage and 
evaporation losses high, and where water has been 
bought at great cost. The development head and con- 
duit length often decide the section in use; head loss 
is a function of power loss. Some of the advantages in 
mind for lined conduits are : — 


(1) Lining of a conduit permits the use of a higher 
velocity than could be allowed in an unlined conduit. 

(2) The maintenance of a lined conduit is much less 
than that of one unlined. 

(3) The higher velocity permits the use of a smaller 
cross-section, with the consequent reduced expense of 
rock-cutting, excavation, &c. 

(4) A smaller conduit section is very often more prac- 
ticable to construct for hillside conditions where a larger 
conduit may be unsafe or commercially impossible or 
only possible at excessive cost. 

(5) The lining of a conduit reduces the seepage loss 
to a negligible amount. In long earth, masonry, and 
rock-cut sections, where the materials are of poor and 
uncertain quality, seepage losses may be high. 

(6) With a lined conduit, the water will reach the fore- 
bay in less time than in the case of one not lined; 
also the water is more easily disposed of in case of a 
break in the conduit, and when shutting down for 
repairs. 

(7) The lining of a conduit permits the use of a section 
with highly-desirable hydraulic properties, and, differ- 
ent from an earth section, maintains the sides and banks 
of the conduit so as to retain those qualities. 

(8) The lining of a conduit stops erosion of the banks 
by wave action, and delays the growth of weeds, brush, 
and moss, all of which interfere with the flow of water 
and increase deterioration. 

(9) Coating the concrete or cement lining with paint 
or pitch or varnish will tend to decrease seepage (where 
cracks occur) and increase the velocity of flow. 

(10) With an increase in depth of water in the con- 
duit, the velocity and carrying capacity are increased. 
Without lining, an increase in depth would usually not 
be permissible. 

(11) For a given conduit and given flow, an increase 
in velocity results in a slight decrease in the seepage 
loss; lining the conduit will permit both advantages. 

For a long length of earth conduit-section (unlined) : 
if the earth is not underlined with clay or if the conduit 
does not have a surface of clay or impervious hardpan, 
then serious loss by seepage can be expected. Evapora- 
tion loss in conduits is relatively nil compared with the 
loss from seepage, and is usually not accounted for. In 
certain of the less modern countries, earth sections (un- 
lined) are used because of financial difficulties. When 
used, a practical guide in the design is to allow for 
the following-mentioned Joss due to seepage per 24 
hours :—0.5 to 1.5 cu. ft. per sq. ft. of conduit bed for 
medium clay loam; 1.5 to 2.0 cu. ft. per sq. ft. of 
conduit bed for somewhat impervious soils; about 1.0 
cu. ft. per sq. ft. of conduit bed for medium soils; and 
about 0.5 cu. ft. per sq. ft. of conduit bed for impervious 
clay soils. As already mentioned, seepage is a function 
of depth of water. Therefore, in order to care for a 
given discharge capacity, the width should be increased 


_* To allow of expansion, it may be advisable to insert sec- 
tions of asphaltum-felt about every 20 ft. of conduit length. 


as the depth of flow is decreased. But, unfortunately, 
width is a factor in aggregating eddies, because the 
wider the conduit the greater will be the number 
of eddies; also high velocities and shallow depths 
aggregate eddies and consequent losses. In the matter 
of location, width is an important factor, but in the 
matter of design depth is an important function of loss 
by seepage. This loss is not exactly dependent on the 
quantity of water conducted through the conduit. A 
newly-made unlined earth-section may give a much 
greater loss than the same conduit after several months’ 
or years’ usage, because the bottom and sides may by 
then become coated with a thick film of impervious clay. 
Very often loss of water by seepage can be allowed in 
the early stages of a new water-power development, 
because of the usually favourable load conditions, 7.e., 
relatively low load factor, which, for the time being, 
favours this type of conduit. 

It is usually required to find the dimensions and shape 
of a conduit for a given discharge and fixed grade, Also 
the problem sometimes met with is that of finding the 
dimensions for various assumed or possible grades, and 
at other times it is required to know the most economical 
dimensions of a conduit. For the former case, several 
assumed dimensions are taken to satisfy equation Q/A 
for mean velocity v, and the coefficient of roughness 
is taken from .a value known in practice to be reason- 
ably reliable for the particular type and kind of conduit 
decided upon.* Thus, for fixed values of Q, », and s, let 


Q = 200 cusecs, 8 = 0°0013, and » = 0°013, 
and, let us assume five different dimensions, such as :— 
A = 60, 50, 49, 30, and 20 sq. ft. (respectively), then 
respective mean velocity V = Q/A = 
200/60 = 3°33; 200/50 = 4:0; 200/40 = 5°0; 200/30 
= 6°66; and 200/20 = 10 ft. per second. 

Tabulating for », v and s with Q, » ands /ire/, determine 
R from Manning formula, or take from the logarithmic 
diagram fig. 6 (see forthcoming Studies IIT), we obtain :— 


Q ” 8 v 

200 0013 3°33 

200 400 

200 0°0013 5°00 

200 00013 6°66 

200, 0°0013 10°00 

Let us also assume a shape so that kn’ = //2, wherein 

» = depth. And let } equal 6, 5, 4, 3 and 2 ft. in depth 
of water respectively ; then, for these different assumed 
depths of water we have :— 


Rk’ = 2/2 = 1°0; 3/2 = 1°5; 4/2 = 20; 5/2 = 25; 
and 6/2 = 3°0 ft. hydraulic radius (respectively). 


Then, checking these assumed values of R’ with calculated 
vaiues of Rr, the relation would be :— 


R = 40; 1°93; 1°4; 1°0; and 0°74 ft. 
R’ = 3°0; 2°50; 290; 1°5; and 1°00 ft. 


In terms of wetted perimeter (length of wetted sides), we 
may write R = a2) + «; wherein « = width of conduit 
of this shape. 

In this case, we need only move Rk’ = 2°0 ft. under 
R = 1°93 ft., which gives a conduit dimension of 8°0 ft. 
wide by 4°0 ft. deep, or a’ = 227 = 2X (4 X 4) = 
32 sq. ft. (answering the best hydraulic properties) ; that 
is, in terms of wetted perimeter R = a/2 b) + 4 = 
32/(2 x 4 + 8) = 2°0 ft. hydraulic radius. 


* See fig. 6, forthcoming Water Power Studies IIT. 
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For the assumed depths of water we have a corresponding 
cross-section of — 


2x 2? = 8:0 sq. ft. cross-section. 
x 180 ,, 
a’ = 3h = 12x 42 = 820 ,, 
(2 x 5? 50°0 ” ” 
2x 6>=2730 ,, 


and corresponding mean velocity— 
: 200/72 = 2°78 ft. per second. 
|200/50= 400, 
=+200/2 = 625, 
200/18 = 10°11 ,, 
200/8 =2500, » 


Tabulating these various values of a’, v’, and R’ for 
fixed flow Q' and for fired value of », we obtain the following 
values of s’— 

a’ n s’ 

200 72 278 30 Ov13 
200 50 400 25 0013  0°00080 
200 32 «6625 20 0013 000096 
200 «18 #1011 15 0°13  0°00360 
200 8 2500 10 0013  0°:00450 

Only for the purpose of calculation, let cross-section 
(although small) equal 30°0 sq. ft., with a slope of 1°8 ft. 
per 1,000 ft., and hydraulic radius of 1°924 ft. Therefore, 
for fired values of A, », and R we have— 

A R n Q Vv sh (per1,000 ft.) 

30, 50 000009 0°09 ft. 

30 1924 «0013 «200 ©6666 

30 «1924 «= 00300 3°00 


In terms of grade, power Joss in the conduit can be 
expressed — 
p=Quse’; butts =/ ands = Ajt; 
therefore— p=Qqhe; 
wherein Q = discharge in cusecs. 
L = length of conduit in feet. 
8 = grade or slope in feet per foot of conduit. 
e’ = efficiency of water (from headworks-intake 
to turbine shaft or at switchboard), 
multiplied’ by 0°1134 for h.p. 
multiplied by 0°1000 for e.h.p. 
multiplied by -0854 for kW. 


Example.—Take 10 miles (52,800 ft.) of conduit length 
(varnished, and having a good, smooth concrete section) 
constructed on a grade eo that 1,000 ft. dissipates 1°3 ft. 
head, the discharge is 200 cusecs, and let water ¢fficiency 
be 80 per cent. ; then, power loss in h.p. value is— 


p =QLse’ = 200 x (52,800 x 00013) x 
(08 x 0°1134) = 1,236 hp. 
or p= Qhe' = 200 x 6864 x 0°09 = 1,236 h.p. 
(due to grade). 
also, by the common formula— , 

ghe _ 200 x 68°64 x 08 

8°82 8°82 

Assuming a development head of 800 ft, and a loss by 
seepage” in the conduit of 0°0175 cusecs (per 1,000 ft. per 
day of 24 hours), then, total loss is 52°8 x 0°0175 = 0°924 
CUseCcs ; making“an energy loss of — 

0-924 x 800 x 0°09 = 66°53 h.p. per 24 houre, 
or 865 x 66°58 = 24,283 h.p.-hours per year, 
and 24,283/8,760 = 2°77 h.p. (loss due to seepage). 

For a concrete lined conduit, coated with a film of pitch 
or varnish,t this loss by seepage is given as the absolute 
maximum value, hence it can be neglected in the calcula- 
tions in view of the fact that the total power is— 


Que’ = 200 x 800 x 0°09 = 14,400 h.p. 


= 1,236 b.p. 


* 10 cusees for 24 hours equals 86,400 cu. ft., hence loss of 
1°0.ft. in depth over wetted area (length of wetted sides) in one 
day of 24 hours can be expressed as g = (w’ X 1,000)/86,400 (per 
1,000 -ft. of conduit length); w’ = wetted perimeter in feet ; 
¢ = loss in cusecs per 1,000 ft. length of conduit. 

+. For ordinary concrete section, the value of coefficient 
= to 0017, but for varnished or pitch-coated concrete 
section, » = 0°013, or better. 


For the same unlined earth section, the seepage loss 
would be about 1,600 h.p. per 24 hours = 584,000 
h.p.-hours per year, —- much greater ; but the same 
shape could not be used, and for equal @ the losses would be 
much greater. 

Tabulating results for fixed. discharge capacity (200 
cusecs), different sections in function of depth, conduit 
cost per 1,000 ft. linear, annual interest at 6 per cent., and 
assumed value of power per h.p.-year at £3, £4 and £5 
respectively, we may draw curves showing ‘he minimum 
values of the sum of annual cost of conduit plus annual value 
of power loss. From this table, the most economical section 


‘is seen to come between the conduit-depth of 4 ft. 


(32 eq. ft.) and 5 ft. (50 sq. ft.). 


CONCRETE CONDUIT (VARNISHED OR TREATED WITH COAT OF 
PitcH) CARRYING 200 CusEcs (» = 0°013). 


A B Cc 
21,350 8145 918 3672 4482 459°0 540°0 
3 1,850 111 73°45 331°3 223°8 36725 47825 
4 2,500 150 0°96 196 58°8 2088 784 2284 98°00 248°0 
5 3,000 180 0°30 612 18°36 1984 245 2045 30°60 2106 


3,000 
6 3,750 225 O14 2°86 8°58 233° 11°45 23645 143 239°3 
« = conduit water depth (+)* in feet; wherein 
a’ = and = 3/2. 
b estimated cost (in £) per 1,000 ft. length of 
conduit. 
¢ = annual interest on the cost (in £) taken at 
6 per cent. 
= loss of head per 1,000 ft. of conduit length. 
¢ = power loss in h.p. per 1,000 ft. length of 
conduit. 
Jf f’ = annual value of power loss in h.p.-year taken 
at £3, £4 and £5 respectively. 
= annual value of power loss in h.p.-year, plus 
interest = f+; f +0; and +6 


TABLE I.—-Most FAvouraBLE CONDUIT OROSS-SECTION. 


Bottom width a in 
Character of Proportional terms of vertical Conduit side- 


material. areas. depth b. slope ratios. 
Concrete 1°0 26 o—1°0 
and 1°562 0°25—-1°0 
masonry O'R68 1°236 b 05 —10 
Hardpan O'S28 10 —10 
Clay loam _... 1°053 0 606 b 15 —1°0 
Ordinary earth 1°236 0'472 b 20 —1°0 
TABLE Ia. 
Conduit Width Hydraulic 
side-slope Bottom of mean Wetted 
ratios. width. Depth. water surface. radius. perimeter. 


10-10 VA BOIVA 2705VA 
15—10 O418VA “689VA A 2904S 
20-10 O300V/A “636VA BIBSVA 

Thus, o/fom width in terms of depth as given in Table I, 
for side slope of 0— 1-0 (vertical) = 1°414/'707=2°00 db, 
for 1:0 — 1°0 = = 0°828 d. 
for 1°55 — 1°0 = *418'689 = 0°606 d. 
and for 2°0 — 1°0 = *300/°636 = 0°472 db. 
For a concrete or masonry conduit with vertical side 
slopes (0 — 1°0) and with the following properties :— 
Q = 200 cusecs ; A = 50 sq. ft. ; R = 2°5 ft.; w' = 20 ft.; 
b = 5 ft.; anda = 10 ft., 
hence, by checking TableIa, we haveforVa = V 50 = 7°07; 
bottom width, @ = 1-414 x 7°07 = 10 ft.; 
depth, ‘707 X 707 = 5 ft.; 
width of water surface, « = 1'414 x 7°07 = 10 ft.; 
hydraulic mean radius, R 353 x 7°07 = 2°5 ft.; 

and wetted perimeter, w'= 2°828 x 7°07 = 20 ft. 

The usual conditions met with in practice for the design of 
water-power conduits are :— 

(1) Available quantity Q of water for the power develop- 
ment is fixed. 

(2) Roughness factor » (dependent upon the channel 
conditions) is fired. 

(%) Length of conduit is fized. 


* In all cases, the depth referred to means actual depth of water, 
the conduit area itself (for vertical section) is in the ratio of 
approximately 6 to 10, i.e, bottom width in terms of depth of 
conduit from top (not water surface). 
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(4) Proper slope to give the sides of the channel depends 
upon the stability of material ; usually fired. 

(5) Efficiency of water (Q) to point of delivery, multiplied 
by a coefficient, is usually fixed. 

(6) Safe velocity of flow is dependent upon the stability 
of the material ; usually fixed for best speed of water. 

(7) Surface slope or grade of conduit is usually the 
variable factor, and is dependent generally upon natural 
conditions of the surveyed route. 

The common problem is to decide upon a shape of 
conduit, and then determine the economical area and slope 
for this "shape. Perhaps other sizes, shapes and slopes along 
the route of a given conduit installation will be found 
desirable, due to the change in topography, &c. A deter- 
mination should, of course, be made for the best possible 
shapes which would produce the most advantageous cross- 
sections. The quantity Q would be greatest for the Jeast 
friction, i.c., when the wetted perimeter «' is Jeas/ (see 
tabulation of examples given below) for « yiven area a of 
conduit, that is, when R = A/w’ = maximum, under the 
conditions offered. As the value of » is fixed (for designing 

purposes) then, because of the natural conditions en rou/e, 
the slope or grade may have to: be varied, and, therefore, 
any change in the power loss would be due to a change of 
the slope or grade. Assuming that the shape and slope for 
one type of conduit-section have been determined, then, for 
certain parts of the conduit-route the question might arise 
whether it would not be better, cheaper, or only possible 
(due to the sloping nature of the ground, &c.), to make 
some change either in the shape, in the slope, or in the size 
of conduit, so as to obtain the best and most advantageous 
cross-section and/or maximum possible increase in Q, and/or 
most economical decrease in power loss due to slope of 
conduit. In practice, the discharge quantity Q will vary with 
the load factor, but for designing purposes it is usually taken 
as constant, because, among other reasons, sufficient water 
must be situated where it can be drawn upon at a moment’s 
notice, i.e, in the forebay or regulating basin. Therefore, 
any change i in the slope or grade may be offset by a change in 
the design, either in the area A, in R, or in both, i.¢., either 
the size or the shape of conduit may be varied to keep Q 
Jixed at or near its maximum. 


Now let @ = 200 cusecs; v = 3°0 ft. per sec. for earth 
section; » = 0° 02; 
also,Q = 200 cusecs; V = 
section; » = 0°018. 
(Let side slopes of conduit in each case be 1°5 to 1°0.) 


(a) Earth Section : — 
A = Q/v = 200/3 = 66°6 aq. ft., making V 66°6 = 8°144, 
and, from Table la— 


depth of water (6) = *689 x 8144 = 5°611 ft. 
base of channel (a) = ‘418 x 8144 = 3°40 ,, 
wetted perimeter (w’) = 2°904 x 8°144 = 23°65 ,, 
hydraulic mean radius (R) = °344 X 8144 = 2°80 ,, 


or, from formulz for side slopes of 1°5 to 1°0 :— 


a =ab + 158? = (5611 x 3°4) + 15 (5611)? = 
66°5 ft. 
wo = @ + 361) = 34 + 3°61 x 5°611 = 23°65 ft. 

From fig. 5 it is seen that for an earth-section a channel 
which has R = 2°8 ft. must have a surface slope of about 
0°0004 to give a velocity of 3°0 ft. per second. 

(B) Concrete Section :— 

A = Q/v = 200/8 = 25 sq. ft., making V 25 = 5-0, 
therefore— 
depth of water (b) = ‘689 x 5 
base of channel (a) = *418 x 5 
wetted perimeter (w’) = 2904 X5= 1452 ,, 
hydraulic mean radius (R) = °344 x 5 298 ff} 

From fig. 5 it is seen that a concrete section channel 
which has 8 = 1°72 ft. must have a slope of about 0.0025 
to give a velocity of 8°0 ft. per second. 


In the case of the former (earth section) conduit, the 
material decides and fixes its best shape ; but not so (in 


80 ft. per sec. for concrete 


37445 ft. 
209 ,, 


this case) for the latter (concrete section) conduit. We 
shall, for the latter, take the most advantageous cross- 
section (vertical side slopes), QV, A and » fired, 
as before. Thus— 


(c) Concrete Section :— 

depth of water (6) = 
base of channel (a) = 1°414 
wetted perimeter (w’) = 2°828 
hydraulic mean radius (R) = 
Or, from formula for vertical side slopes : — 

a= 2 (3°535)? = 25°0 aq. ft. 

oe = 7°07 + (2x 3°535) = 14°14 ft. 


= = 1-767 ft 


3°535 ft. 
707 
1414 ,, 
1°765 ,, 


It is, therefore, seen that when the wetted perimeter .’ 
is east for a given area a of conduit (i.., when R = A/w’ 


= « maximum, or, when the friction is least), the flow 
will be greatest. By tabulating, for the above ezamples 
we may write :— 

EXAMPLE. (a) 
Material 


Side-slopes 

Q in cusecs 

Vv in feet per second a 

n (govd) ia 

A in sq. ft. 

Base of conduit channel 
in ft. 


Depth of water in ft.. 

Width of water at top 
in ft. 12°425 

Wettec perimeter i in ft. 14°52 

Hydraulic mean radius 
in ft. . 1°72 

Slope in ft. per ft. 0°00225 

Qloss per day per 1,000 ft. 
due to seepage (ap- 
proximate) . 

H.p. loss per 100 tt. head 
(per 1,000 ft. of con- 
duit length) due to 
slopes (100% water 
efficiency) ... wk 4°57 25°7 

Total gross h. P. per 
100 ft, head .. oa 2,286 2,286 2,286 


The final problem in all cases should reduce itself, as in 
the case of every class of energy conduit, to the application 
of Kelvin’s law. Similar to Studies I for pressure pipe 
lines, the best way to arrive at the most economical cross- 
section is to make detailed estimates for several cross- 
sections (most advantageous cross-sections) and determine 
from an analysis of these estimates the best size of conduit. 
Taken as a general rule, the writer recommends that about 
15 per cent. be added to the calculated cross-section as 
obtained by certain usually accepted formule. Thus, in 
the case of the 32 sq. ft. cross-section, a size giving 
32 x 1°15 = 37 sq. ft., would be the more advantageous 
cross-section and/or the better of the two conduits. 

In this treatment of the hydraulic conduit, with particu- 
lar reference to the non-pressure or open type conduit, such 
matters as siphons, aqaedacts, sand-basins, weirs, gates, &c., 
have been purposely omitted from the text. 


0°017 


Paisley Association of Electrical Engineers.—On March 
13th eight papers were submitted for competition by appren- 
tice members. Messrs. Bruce, Scott and Smith, past presi- 
dents, who acted as adjudicators, made the following awards : 
1st prize (30s.), Mr. J. Shannon, paper on BS a Factor ”’ 
2nd prize (20s.), Mr. A. Thomas, Le The Thermionic 
at ; and 3rd prize (10s.), Mr Dick, paper on “ A.C. 
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MODERN STAGE LIGHTING.—II. 


The Klein and Blackburn-Starling Systems. 


Last week an attempt was made to indicate the enor- 
mously influential factor that correct lighting is in 
the production of modern stage plays, particularly those 
which appeal chiefly to the visual sense. Producers 
realise that a play may be made or marred by light, and, 
as a rule, they know what lighting effects they want, 
but until recently the achievement of uncommon results 
has been due to ingenious improvisations by stage elec- 
tricians. 

Strangely enough, nobody hitherto seems to have con- 
ceived the plan of producing a spectrum of sufficient 
intensity to cover a large screen or stage, and thus enable 
the artist to gain the advantages which it alone can 
yield. The nature of the light transmitted by coloured 
glass or gelatine is entirely different from that of mono- 
chromatic spectral light, because rays are transmitted 
over quite large portions of the spectrum, whereas if a 
real spectrum is formed, absolute control over the light 
may be provided with a suitable shutter mechanism that 
enables the operator to screen all rays except those he 
desires to use—a result that Major Adrian Klein, 
M.B.E., has achieved by means of his colour projector, 
which is being exploited by Sheringham Daylight, Ltd., 
of London. Credit is due to Mr. J. H. Dowell, of 
Messrs. Adam Hilger, Ltd., and to Mr. Sydney Groom, 
B.A., for invaluable work upon the design and details 
of the instrument. 


The Klein Colour Projector. 

This type of projector, which was installed in one of 
London’s largest theatres some time ago, is in essence 
a spectroscope with a set of electrically-controlled shut- 
ters, each opposite a predetermined portion of the 
spectrum. A remarkably powerful 
arc of the Beck type (with a rotating 


-ways, but it has two main artistic applications: (1) to 
the stage and (2) for the development of what is known 
as ‘‘colour music’’ or ‘‘ mobile colour.’’ 

The positive crater of the Beck arc provides a perfect 
luminous disk, an image of which is focused by a con- 
denser upon a slit, adjustable in width by an electro- 
magnet ; thence the beam passes through an object lens 
on to a system of prisms, having a silvered backing, 
which disperses it before it is focused by the object lens 
upon a group of electro-magnetically controlled shutters 
of varying width that permit any desired portion of the 
spectrum to be cast upon the screen by means of a novel 
lens system that provides a fixed focus and varying 
magnification. 

The intensity of the diluting white light, which is 
projected in the usual manner, is controlled by a shut- 
ter having 12 openings of different width; it is 
actuated electro-magnetically, and the beam of white 
light is projected upon the same spot as the spectral 
light, so that the two blend on the screen. Their 
luminosity is varied by means of two diaphragms with 
an opening of continuously varying size located in the 
paths of the beams. An electrically-operated shutter 
having two independently-controllable jaws enables a 
slit of fixed or varying width to be moved across the 
path of the spectrum, and thus provides the means of 
infinite gradation from hue to hue. When this por- 
tion of the apparatus is in action, the eleven fixed 
shutters are automatically withdrawn from the path of 
the spectral beam. 

Means are provided for directing the image in all 
directions ; it will, therefore, be evident that the instru- 
ment affords perfect control of the three fundamental 


positive electrode), recently deve- 
loped by the G.E.C. at Schenectady, 
N.Y., U.S.A., provides the beam, 
which is broken into its elements by 
alarge prism. It possesses a separate 
source of white light with which the 
spectral colours may be diluted to 
any extent, and a pedal brings two 
diaphragms into action so as to 
interfere with both spectral and 
white light, and thus reduce the in- 
tensity. The spectrum shutters, the 
diluting white light, and the inten- 
sity> diaphragms are all operated 
electrically from a keyboard con- 
nected with the projecting portion of 
the instrument by acable. The key- 
board is like a small organ console ; 
it has two octaves of keys arranged 
like a piano. The upper octave con- 
trols twelve spectral colours; the 
lower octave controls twelve degrees 
of white light for the dilution of the 
pure colours. Means are provided 
for graduating the colour by a 
moving slip whose width may be 
varied, the movement being con- 
trolled by two handles mounted on a 
quadrant at the side of the instrument. With these 
means every colour sensation that can exist may, it is 
claimed, be produced, and every possible admixture of 
rays, either simple or complex, obtained. The feature 
of the apparatus is that the coloured light is not pro- 
duced with the aid of filters; apparent changes in 
painted scenery can be brought about, and by the suit- 
able selection of pigments it is said that an entire scene 
can be changed. 


The Klein projector (fig. 1) may be used in many 


Fie. 1.—Tar Kiem Prosector. 


factors which determine the nature of visible light, viz. : 
(a) wave length (limits of the wave group); (0) lumino- 
sity (brightness) ; and (c) purity (freedom from dilution 
with a certain number of waves of the whole group, 7.e., 
white light). 

As already indicated, the lower octave of the key- 
board (fig. 2) controls the 12 openings of the white- 
light shutter; the upper octave controls the eleven 
openings of the spectral shutters; and the last key 
controls the first and the eleventh simultaneously in 
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order to produce red-violet, the missing colour in the 
spectrum. 

The luminosity diaphragms are actuated by a pedal, 
and on the left-hand side of the keyboard a quadrant is 
to be seen, the two handles in which control the respec- 
tive movements of the two variable shutters; at the top 
of the handles are switches which, as explained above, 
remove the eleven fixed shutters during the operation of 
the variable ones. The handle to be seen on the right- 
hand side of the instrument controls the purity slit, and 
the 24 stops underneath the manual engage the same 


Fic. 2.—THE KLEIN KEYBOARD. 


contacts as the notes, their function being to keep any 
specified shutter, or shutters, open whilst others are in 
operation. 

The unique character of the Klein instrument may 
be expressed as follows:—By employing the natural 
spectrum, its coloured light is created from funda- 
mentals, its purity and intensity being unapproachable 
by artificial methods of pr oduction. The coloured light 
is always recoverable to a measurable standard of wave 
length, and is not subject to the deterioration and 
falsification inherent in the usual coloured-light para- 
phernalia. The control being. entirely electrical, the 
keyboard may be located at any distance from the pro- 
jectors. 

It will be obvious, of course, that it is essential that 
the operator of a Klein light projector should be quite 
familiar with the elementary principles of optics and 
light in order that he may obtain the best results from 
the instrument. 


The Blackburn-Starling System. 


Sufficient has already been said to make it hardly 
necessary to point out the defects of the traditional 
method of theatre lighting by means of troughing, the re- 
lective power of which is low and a constantly diminish- 
ing factor on account of dust deposition and surface 
deterioration. Moreover, once the colour scheme has 
been arranged, any change becomes a lengthy and expen- 
sive process, and efficient gasfilled lamps cannot be used 
because their high bulb temperature does not permit 
of successful lacquering. 

The new Blackburn-Starling system of stage lighting, 
however, as installed at the King’s Theatre, Edinburgh, 
by Messrs. Blackburn, Starling & Co., Ltd., of Notting- 


ham, the equipment for which was supplied by the 
British Thomson-Houston Co., Ltd., is claimed to be 
completely free from the above-mentioned defects. 
Briefly described, the new equipment is a combination 
of three elements: the ‘‘ X-ray’’ mirror reflector, the 
‘** Mazda ’’ gasfilled lamp and a metal framework to hold 
coloured gelatine slides. The required number of units, 
each consisting of a lamp, reflector and colour slide, are 
assembled in a specially-designed metal trough. 
_ The equipment is supplied in four different patterns, 
viz., concentrating battens, distributing battens, floats, 
and proscenium strip. The concen- 
trating battens are intended for the in- 
tense illumination of particular sec: 
tions of the stage. They are equipped 
with Jupiter X-ray reflectors and with 
100-, 200-, or 300-watt Mazda gas- 
filled lamps. Using 100-watt lamps 
this form of batten gives a downward 
illumination of 1,000 candle-power per 
lamp; that is, a batten containing 
thirty 100-watt lamps would project a 
light of 30,000 candle-power on the 
stage. For the general illumination of 
the stage, distributing battens 
equipped with Scoop X-ray reflectors 
and 100- or 60-watt Mazda gasfilled 
lamps are recommended. Special E.60 
X-ray reflectors and 60-watt gasfilled 
lamps are used in the-float and pros- 
cenium strip. In many cases it is said 
that the installation of the Blackburn- 
Starling equipment may be expected to 
bring about increases in overall 
efficiency up to 200 per cent. Another 
economy is that a smaller number of 
larger lamps can be used, thereby re- 
ducing the expense of replacements and 
maintenance. The fact that the lamps 
themselves do not have to be coloured 
saves them from a great deal of the 
handling and consequent breakage to 
which such lamps are commonly ex- 
posed. Colour effects are obtained by 
the use of gelatine slides fitted over the mouth of each 
reflector in a sliding frame. 
The following details of the King’s Theatre lighting 
equipment will be of interest : — 
The footlights (float) comprise sixty-four 60-watt 


Fic. 3.—B.T.H. SraGe-LiGHTiInG SWITCHBOARD, KING’s 
THEATRE, EDINBURGH. 


Mazda lamps, in Scoop X-ray reflectors. The reflectors 
are fitted with removable colour mediums of four 
different colours: 16 white, 16 red, 16 blue, and 16 
amber. It is thus possible to obtain a wide variety of 
colour combinations simply by switching on one or more 
of the colours, while it only takes a few minutes to 
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change the slides should further variations, or only one 
colour, be required. 

The two proscenium lengths each contain sixteen 60- 
watt lamps in X-ray reflectors. The colour arrange- 
ments are the same as for the float. ; 

There are six small battens, each fitted with forty-four 
100-watt lamps, eleven of each of the four colours. 

At the front of the stage a large batten is fixed, con- 
taining 32 (eight of each colour) 300-watt Mazda gas- 
filled lamps in Jupiter reflectors. 

Each of the four different colours in each unit is on a 
separate circuit running back to the switchboard, and 
all lights can be dimmed. The switchboard (fig. 3) is an 
excellent example of stage electrical equipment, and is 
arranged for simple and fool-proof control. The cir- 
cuits for the different coloured lights are identified on the 
board by means of coloured slates. A collapsible iron 
gate (with lock) is fitted at each end of the gangway in 
front of the board and there is also a gate in the middle 
to prevent persons from handling both poles simul- 
} ge A The tracker wires at the back of the board 

e, in the event of breakage, prevented ftom touching 
any live terminals by sliding grill doors running on ball 
bearings. 


PARLIAMENTARY NOTES. 


{By Our Special Parliamentary Reperter. | 


hropshire, Worcestershire and ‘Staffordshire Electric 
a Bill have been read a second time in the House of 
rds. 


Broadcast Receiving Licences.—In reply to Mr. Foor, the 
PosTMASTER-GENERAL (Sir W. Joynson-Hicks) said that the 
number of broadcast receiving licences issued up to February 
28th was 56,000; and the number of experimental receiving 
licences in force on the same date was approximately 30,000. 


Rural Telephones.—To a second question by Mr. Foor, Sir 
W. Joynson-Hicks replied that since May Ist, 1922, about 3,100 
rural party line subscribers had been connected with the 
system, and 85 exchanges and about 650 call offices had been 
opened in rural areas. In addition, a large number of ex- 
changes and call offices were now in course of completion. 


Cable Subsidies.—On March 13th, Sir Wavrer be Frece 
asked the Postmaster-General whether he was acting on the 
recommendation of the Geddes Committee that the subsidy of 
£2,800 a year paid to the Eastern Extension, Australasia and 
China Telegraph Co. should be discontinued, and whether any 
subsidies were being paid to the cable companies. 

Sir W. Joynson-Hicks replied that the subsidy in question 
had now ceased. The only remaining cable subsidy was that 
payable to the- West India and Panama Telegraph Co. for a 
period of ten years, under an agreement ter by the 
House of Commons on August 25th, 1914. at agreement 
would expire next year. 


Miners’ Nystagmus.—On March 13th, Mr. Paine asked 
what was the difference in the number of cases, in any given 
period, of miners’ nystagmus at collieries where oil lamps were 
used and the number where electric lamps were used. 

Lieut.-Col. G. R. Lane-Fox said that very little statistical in- 
formation on the subject was available, and the number of 
factors was so- great and various that a mere statistical com- 
parison would be of little value. He would give references to 
the relevant portions of the Minutes-of Evidence of the Miners’ 
Lamps Committee and of the first report of the Miners’ 
Nystagmus Committee. 

Mr. Spencer, Labour member, referring to the report of the 
Medical Research Council on Miners’ Nystagmus, said that 
the essential factor in the production of miners’ nystagmus 
was deficient illumination. The only thing to prevent this 
disease was the introduction of an electric lamp of sufficient 
power to give the men a reasonable light. 

Lieut.-Col. Lane-Fox, the Secretary for Mines, in reply, 
agreed that the question of lamps and nystagmus was increas- 
ing, and was a very serious matter. A committee which was 
sitting on the subject had issued one report, and he hoped 
that it would shortly issue another. If anything could be 
done to produce a better lamp, it would be welcomed and 
encouraged in every way by the Improvements Committee. 


Telegraph Licences.—On March 14th, Mr. MIppLeTon asked 
the Postmaster-General whether, in view of the fact. that 
under the Telegraph Act the Government. had no power to 
grant to a private company or firm the right or privilege to 
transmit public telegraph messages, he would consider the 


hip Bills—The Oakham Gas anti Electricity Bill and 


withdrawal of temporary licences granted to the Marconi Co. 
to undertake the transmission of telegrams. 

Sir W. Joynson-Hicks said that the Postmaster-General 
possessed powers under the Telegraph Acts to grant licences to 
transmit messages by telegraph, but telegrams to and from 
places abroad, such as those covered by the temporary licences 
granted to the Marconi Co., were exempt from the Postmaster- 
General's ordinary telegraph monopoly. The licences in ques- 
tion had been granted in pursuance of the Wireless Telegraphy 
Act, 1904, under which no radio station could be established 
or worked without the licence of the Postmaster-General. 


Underground Telephone Cables.—On March 15th, Mr. 
Cassels asked the Postmaster-General if it was the policy of his 
department wherever possible to do away with poles for 
carrying telegraph and telephone wires; and, if so, whether he 
would reconsider any schemes involving the erection of poles 
with a view to the wires being placed underground. 

Sir W. Joynson-Hicks said that the substitution of under- 
ground for overhead circuits wherever the expense was justi- 
fied had been the policy of the Post Office for many years. 
Generally speaking, owing to the heavy cost, it was not econo- 
mical to provide underground plant for a few subscribers, but 
in any section where there was a reasonable prospect of at 
least 12 new circuits—that was 24 wires—being required within 
a few years, underground cables were provided. 


Electric Railway Facilities.—On March 14th, Mr. Newsoip 
asked the Parliamentary Secretary to the Ministry of Trans- 
port if he was aware that the Underground Railways of 
London were as crowded during the normal hours. of the 
travelling dav as during the rush hours; that this was due to 
the action of the Underground Electric Railway Companies 
in reducing the number of cars per train during the normal 
hours, so creating an artificial state of overcrowding and 
obtaining economy in working at the expense of the pas- 
sengers; whether he would take steps to see that. passengers 
were provided with seating accommodation; and whether he 
would instruct the Law Officers to institute proceedings with 
a view of testing the legality of the action of the companies 
in so overcrowding their trains. 

Colonel AsHLey said he was not aware that the underground 
railways of London were as crowded during the normal hours 
of the travelling day as they were during the busy periods in 
the morning and the evening. His information was that the 
companies were doing what they could to reduce overcrowd- 
ing and he could not take any such steps as was contem- 
plated in the last part of the question. 


NEW ELECTRICAL DEVICES, FITTINGS, 


AND PLANT. 


Readers are invited to submit particulars ef new or improved devices 
and apparatus, which will be published if considered of i 
interest, 


Transformer Oil Expansion Chambers. 


Fig. 1 illustrates a 2,000-kVA, 50-cycle, 3-phase, 10,000/ 
6,000-V_ oil-immersed transformer made by the Brusn E.ec- 


Fic. 1.—Transrormer Firrep with Expansion CHAMBER. 


TRICAL EnGincertnG Co., Lrp., Loughborough. This is fitted 
with a calcium chloride “* breather "’ to minimise the sludging 
of the oil. When the oil is cold, it completely fills the trans- 
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former tank and part of the expansion chamber. When the 
transformer is on load, the temperature of the oil rises, and it 
expands into the chamber. The connection between the ex- 
pansion chamber and the transformer tank is so proportioned 
that while it permits free expansion of the oil into the 
chamber, it prevents a rapid interchange of oil. This ensures 
that the oil in the chamber is at a lower temperature than 
that in the transformer tank. The air, before entering the 
expansion chamber, has to pass through a small chamber 
filled with calcium chloride; this retains any moisture present. 
In the event of any small impurities gaining access to the 
oil in the expansion chamber, they quickly fall into a sump 
at the bottom of the chamber, and can easily be withdrawn. 
The low temperature of the oil, together with the small sur- 
face exposed to the dry atmosphere in the expansion chamber, 
reduces oxidisation to a minimum. 


Peebles-la Cour Converters, 


We reproduce herewith a photograph of two 2,500-kW, self- 
synchronising Peebles-la Cour motor converters (fig. 2), which 
was taken on the test bed at the works of Messrs. BRUCE 


Fic. 2—Two 2,500 Kw Presirs-LA Cour Motor CONVERTERS ON Test Bep. 


Peesies & Co., Ltp., engineers, Edinburgh, shortly after the 
full-load trials had been carried out. 

The machines were built to the order of the Manchester 
Corporation Electricity Department, and each is designed to 
operate directly off a 3-phase, 50-cycle supply at 6,400/6,500 
V on the a.c. end, and to deliver at the d.c. end 5,700 A con- 
tinuously at any pressure between 400 and 440 V. The fields 
are shunt wound and each converter deals automatically with 
an out-of-balance current on the direct current side up to 
1,000 A. In addition to the foregoing, the order included the 
supply of a 1,500-kW set of similar type and characteristics. 

essrs. Bruce Peebles attach a great deal of importance, 
and very properly, to their works tests and every machine is 
_ exhaustively tested in order to satisfy themselves, and also 
the customer, that everything is entirely satisfactory before 
being finally finished off and prepared for dispatch. 

The firm has supplied to the above authority no fewer than 
sixty-nine motor converters with an aggregate capacity of well 
over 53,000 kW, while it has recently been successful in 
securing a further order for the supply of two 2,500-kW sets 
and a 500-kW automatically-controlled set, thus bringing the 
total number of converters supplied and on order to seventy- 
two, and the aggregate capacity to over 58,000 kW. 


Low-pressure Dry Batteries. 


The production of a dry battery to supply the filaments of 
radio valves will be looked upon as a boon by many enthusi- 
‘asts to whom the charging of accumulators has proved incon- 
venient or difficult. The Ever-Reapy Co. (Great Brirarn), 
Lap., Hercules Place, Holloway, N.7., has developed a low- 
resistance battery for use with dull emitter, low-temperature 
emitter, and similar types of radio receiving valves. Three 
types have been made so far to deal with specific Marconi- 
Osram valves. Two types give a pressure of 3 V on open 
circuit, and vary in the number of cells and the method of 
connection. With two types of valve the larger has a burning 
capacity of 500 hr., and the smaller size a capacity of 225 hr. 
There is also a battery which gives 44 V on open circuit, 
and with two types of valve has a burning capacity of 500 hr. 
With the ‘“1..T.3."" valve, the batteries give a burning capacity 
of 1,800; 850," and 850 hours respectively. + 
The voltage of the battery in each case is higher than the 
voltage stipulated for the valves, but this is counteracted by 
the variable filament resistance. . 


Peto & Radford Gravity Float Batteries, 


Those who have visited the Ideal Home Exhibition at 
Olympia will have observed on the stand of the PritcHETT AND 
Gop and E.P.S. Co., Lap. (in which is incorporated the busi- 
ness of Messrs. Peto & Radford), of 50, Grosvenor Gardens, 
Victoria Street, S.W.1, the gravity float type of accumulator 
that has been introduced expressly for use in conjunction with 
radio receiving apparatus. The advantage of this model is 
that it indicates its state of discharge without the necessity of 
testing by means of a hydrometer, and the disappointment 
caused by the running out of energy in the accumulator dur- 
ing “ listening-in *’ can be avoided, because at a glance one 
can visualise precisely the amount of energy remaining at any 
time in the battery, either in ampere-hours or the number of 
hours over which the radio apparatus will continue to function 
without disturbance. 

These batteries are made up in 2-volt sets of 60 and 80 
ampere-hours capacity, and any number of cells can be joined 
together for any desired voltage. Each cell is assembled with 
three gravity floats of distinctive colours—white, blue and red 
—calibrated to sink as the density of the acid in the cell falls, 
which is the condition pro- 
duced by discharge. For ex- 
ample, the white float will 
begin to sink when the cell is 
50 per cent. discharged; the 
blue float will sink when the 
cell is 75 per cent. discharged, 
and the red and last float will 
do likewise when the cell is 95 
per cent. discharged. At the 
time the blue float sinks the 
operator will be aware that he 
has probably only about two 
hours good use _ remaining. 
This, of course, will always de- 
pend upon the number of 
valves operating in his set. As 
soon as the last float sinks, the 
battery is practically  dis- 
charged. 

This accumulator is built in 
best celluloid, and the plate 
group is of the ‘‘ Bull-Dog”’ 
type, with perforated ebonite 
separators, the group resting on 
elliptical arch bridge supports, 
designed so that all stresses are 
thrown to the side walls and 
not on the bottoms of the cells. 
At the top of the plates a 
pair of celluloid hold-down 
pieces perform the dual opera- 
tion of securing the whole of the plates firmly in position and 
enabling the user to carry the cells, if necessary, by their ter- 
minals by means of a leather or rubber strap. The cells are 
fitted with anti-splash porcelain vents and the terminal pillars 
have a petroleum jelly gland, which is said to prevent creeping 
of acid and corrosion of terminals. 


Theatre Heating and — Theatres and 
Music Halls Committee of the London County Council has 
drawn up a list of regulations governing the heating and 
ventilating of places of public entertainment. These rules 
inter alia, stipulate that the means of ventilation employe 

shall be capable of providing a supply of ‘‘ out-of-door"’ air 
at the minimum rate of 1,000 cu. ft. per occupant per hour. 
The ventilation is to be effected by means of mechanical plant 
giving a positive supply, and this, if the Council so requires, 
must be supplemented by a mechanical exhausting arrange- 
ment. Heating apparatus must not contaminate the air, and 
no surface used for ee must be at a higher tem- 
perature than 250 deg. F. motors of ventilation systems 
must be capable of running for twelve hours continuously 
without an excessive rise of temperature. 


A Fire-proof Transformer.—A transformer based upon 
new principles of construction has recently been designed by 
Mr. Walter M. Dann, an engineer of the Westinghouse Elec- 
tric & Manufacturing Co. The new transformer is said 
to be so constructed that the danger of its exploding or catch- 
ing fire is entirely removed. ~- 

The chief principle of the new design is a layer of nitro- 
gen gas which is kept over the oil in the transformer. Nitro- 
gen is an inert gas and will not support combustion, so that 
danger of fire in this way is removed. Should a short circuit 
occur in the transformer, causing a violent pressure below 
the oil level within it, the nitrogen is readily compressible and 
will act as a buffer. Thus no extreme pressure will be 
exerted upon the walls of the transformer. 

The amount of gas in the transformer is kept constant by 
an automatic device which is attached to the transformer. 
The nitrogen will also keep the oil from deteriorating and will 

vent the entrance of moisture —Journal of Electricity and 
estern Industry. 
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LEGAL. 


British Thomson-Houston Patents. 


In the Chancery Division on March 16th, Mr. Justice Sargant 
heard a motion by the British Thomson-Houston Co., Ltd., 
against Lancelot Booth, Finchley Road, to restrain the defen- 
dant from infringing plaintiffs’ letters patent relating to 
leading-in wires. Mr. Trevor Watson said he moved ez parte 
the evidence in support, showing that the articles complained 
of came from foreign infringers, and the practice of the im- 
porters was to send the goods back when they got timely 
notice that writs were out, and before an injunction could be 
obtained. The plaintiffs now wanted an injunction which 
would tie the goods in the hands of the defendants here, and 
prevent them parting with them. His Lordship granted the 
injunction as asked, and similar orders were made at the in- 
stance of the same plaintiffs against Collins & Sons, a firm in 
Kingsland Road, and one J. M. Branders, of Whitechapel. 


In the Chancery Division on the same day, Mr. Justice 
Romer granted a perpetual injunction restraining L. M. Don, 
of Great Alie Street, Aldgate, K.C., from infringing the B.T.H. 
patent for the gasfilled lamp. 

The defendant appeared in person, and said the lamps in 
question were for use only in his shop, and his lad had in- 
structions not to séll them, which, however, he did in his 
(defendant's) absence. He was willing to treat the motion as 
the trial and put an end to the whole matter. 

In granting the injunction, his Lordship directed an inquiry 
as to damages, if necessary. 


Mr. Justice Romer also granted an injunction restraining 
D. Rose & Co., of Osborne Street, Aldgate, E.C., from infring- 
ing the B.T.H. patent for gasfilled incandescent electric lamps. 

The defendants, who were represented by counsel, this being 
the second adjournment of the motion, submitted that no 
order should be made owing to the conflict of evidence. 

His Lordship, in granting the injunction, indicated that it 
would be without prejudice to any question at the trial. He 
added that this could not possibly do the defendants any harm. 


Before the Lord President and Lords Skerrington, Cullen, 
and Sands, in the Court of Session, Edinburgh, on Saturday, 
judgment was given in reclaiming notes in three actions at 
the instance of the British Thomson-Houston Co. against 
(1) Naamlooze Vennootschap Pope’s Metaaldraadlampen- 
fabrik, Venlo, Holland, and Charlesworth, Peebles & Co., me- 
chanical and electrical engineers and merchants, 134, St. 
Vincent Street, Glasgow; (2) Charlesworth, Peebles & Co.; 
and (3) King & Co., Leith Electric Works, Leith. The pur- 
suers concluded in each case for payment of £5,000 as 
damages for infringements of patents belonging to the pur- 
suers relating to gasfilled electric lamps, and leading-in wire 
arrangements. The defenders admitted the validity of the 
patents, and that they had infringed them, but disputed the 
amount of damages. 

In the Outer House, Lord Blackburn granted decree against 
the defenders jointly and severally for payment of £761; in 
the second action for £1,770; and in the third action for £39, 
with expenses to the pursuers as between agent and client. 

ivision, in the case against Messrs. Charlesworth 
Peebles & Co., founded on the leading-in wire patent, reduced 
the Lord Ordinary’s award to £885; in the case against King 
and Co., founded on the same patent, their Lordships reduced 
the Lord Ordinary’s award to £19 10s. 1ld.; while in the 
case against the Dutch company and Messrs. Charlesworth 
Peebles & Co. they affirmed the Lord Ordinary’s award— 
each of the sums being in full of the pecuniary conclusions of 
the action to which they applied. 

Lorp PRESIDENT said the pursuers had elected to 
measure their claim for eee on by the amount which they 
could have exacted as monopolists in the market for licences 
to use the infringed patents. In the cases against Messrs. 
Charlesworth, Peebles & Co. and Messrs. King & Co., the only 
patent alleged to have been infringed related to the leading- 
in wire in electric lamps, and the sealing thereof in suc 
lamps. In the case against the Dutch company and Messrs. 
Charlesworth, Peebles & Co. the only patent alleged to have 
been infringed related to gasfilled electric lamps. By Section 
10 of the Patents and Designs Act, 1919, the remedy formerly 
competent to a pursuer in an action of this kind to require 
the infringer to account for the profits made by him by the 
piracy of the 
the measure of a patentee’s damages was in any case limited 
to the amount by which he would have been better off if there 
had been no infringement. The Lord Ordinary had assessed 
the damages by applying a 10 per cent. royalty to all the 
infringing lamps sold by the defenders. His Lordship saw 
no sufficient reason to alter this assessment so far as regarded 
the gasfilled lamps. But the case of the other lamps seemed 
to him to present a problem of considerable difficulty. The 
defenders asked them to hold that no loss was proved, and 
that the damages—so far as these lamps were concerned— 
should be nominal only. His Lordship was unable to take 
that view of the case. Every sale by the defenders of a lamp 
containing an infringement of the leading-in wire patent, 
belonging to the pursuers, was unlawful as in a question 
with them, and the defenders were not entitled to deny the 


tented invention had been taken away, and © 


value, to the patentees of an invention whereof they had in 
fact availed themselves. The sales effected by the defenders 
were on too extensive a scale to allow, in his Lordship’s 
opinion, of an assessment of nominal damages only. On 
other hand, if a patentee was to get a substantial award he 
must put the Court in possession of materials which made it 
possible to quantify, more or less approximately, a substantial 
sum; and he had no right to complain that his claim was 
made subject to serious modification if—in order to avoid dis- 
closure of his own profits, or to escape an inconvenient and 
troublesome inquiry into the details of his business—he elected 
to present his case in a fashion which only enabled the Court 
to solve the difficulty by something in the nature of a jury 
award. His Lordship could not bring himself to the view 
that ‘the evidence in this case could justify a verdict based 
on a 10 per cent. royalty for the leading-in wire patent; and 
he felt satisfied that full jystice—perhaps more than strict 
justice—would be done to the pursuers by assessing their loss 
on this head at one-half of the amount awarded by the Lord 
Ordinary. 


Charge Dismissed. 


AFTER an investigation extending over several weeks at Bow 
Street, Mr. Graham Campbell dismissed the case in which 
Frank Berners, 51, an electrical engineer, was charged with 
obtaining £100 from Ernest Waldron and a similar amount 
from Sidney James Smithson by false pretences and with 
intent to defraud. 

According to the Morning Advertiser, the defendant, who 
claimed to be the inventor of a new burglar alarm system, 
had engaged the prosecutors to assist him as salaried workers 
in his business on condition that they made a deposit of money 
as a guarantee of honesty and good faith. For some reason 
the men ceased to be employed, and failed to obtain the return 
of their deposits in full, but the defendant contended that the 
business, so far as it went, was genuine, and denied that he 
had made any misrepresentation. 


Alleged Fraud. 


Harry Inaueson, of Harrogate, was charged on remand at 
Leeds on March Mth with having obtained electric lamps by 
false pretences. There were also further charges of obtaining 
credit by fraud. The initial proceedings were recorded in our 
issue of March 9th (p. 399). 

Evidence for the prosecution showed that the prisoner had 
rented a garage at a certain address and had represented to 
Messrs. John Russell & Co., from whom the lamps and other 
goods in question were obtained, that he was carrying on a 
legitimate business. 

The prisoner was committed for trial at the Sessions, con- 
ditional bail being allowed. 


London’s Electricity Supply. 
Tse Evectriciry CoMPANIES v. THE COMMISSIONERS’ SCHEME. 


A Kinea’s Bench Divisional Court (Justices Avory and Salter), 
on March 16th, heard a motion brought by Mr. Tyldesley Jones, 
K.C., on behalf of the London Electricity Company under- 
takings with respect to the scheme formulated by the Elec- 
tricity Commissioners for the improvement of electricity sup- 
plies in the London and Home Counties District. 

Counsel asked for a rule nisi for a writ of prohibition 
directed to the Electricity Commissioners to restrain them 
from proceeding with the further consideration of the scheme 
approved and formulated by them under the Electricity Supply 
Act of 1919, and from making an order giving effect to the 
scheme. He also sought a rule nisi for a writ of certiorari 
directed to the Commissioners to return the scheme to the 
High Court in order that it might be quashed. press 

Mr. TyLpEsLey Jones said that his two points of objection 
were that the provisions of the Commissioners’ scheme where- 
by it was made compulsory for the Joint Electricity Authori 
at its first meeting to appoint and thereafter to keep appoin 
two committees were ultra vires, and contrary to the pro- 
visions of the Act of 1919; and that the provisions of the 
scheme whereby it was rendered compulsory for the Joint 
Electricity Authority to delegate to the two committees the 

wers and duties of the Joint Authority were also ultra vires. 
Tiassa the Act authorised the Commissioners to make a 
scheme with a provision enabling the Joint Electricity Autho- 
rity to delegate its powers and duties to committees, they had 
actually provided that the Joint Authority should constitute 
two committees consisting of certain representatives only. 
The scheme also provided that the Joint Authority should dele- 
gate to those two committees its duties and powers in certain 
portions of that area. Counsel said, in reply to Mr. Justice 
Salter, that the inquiry was opened on the previous Monday, 
when the objections now raised were pointed out to the Com- 
missioners and argued. The Commissioners then said that 
they were advised that the point taken was a bad one, and 
suggested that the inquiry should go on and the whole scheme 
be discussed on the assumption that it was intra vires. 

Mr. Justice Avory : ‘“ At a cost of how much per diem? ”’ 

Counse. : ‘‘ At a cost of about £2,000 a day.” 

Mr. TyLpesLey Jones went on to say that he had pointed out 
that the inquiry should not go on when the whole basis of the 
scheme was ultra vires. If it was bad in law, then it would 


fail, and could not be maintained. The companies objected 
that they should be restricted to their present areas. 
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authorities with generating plant took the same view. The 
es was whether what everybody desired could be effected 
y such a scheme and whether it would not necessarily fail, 
so that none of the improvements which they were all hoping 
to effect by a proper scheme could be effected. 

Mr. Justice Avory said it was the opinion of the Court that 
the applicants were entitled to the rules they asked for. They 
would consult with the Lord Chief Justice in order that as 
early a date as possible might be appointed for the hearing. 


Sport Société Anonyme Bienne y, Finnie & Co. 


Berore Lord Blackburn, in the Court of Session, Edinburgh, 
on March 16th, judgment was given in this action by plaintiffs, 
electric battery manufacturers, Bienne, Switzerland, against 
defendants, wholesale ironmongers, of Carlton Place, Glasgow, 
for £7,000 as damages for breach by the defenders of a con- 
tract said to have been entered into between the parties in 
February, 1919, under which the defenders were bound to take 
from the pursuers during the year 400,000 batteries at the 
—— price to be afterwards fixed by the pursuers themselves, 
subject to a discount of 2 per cent. 

His Lordship assoilzied defenders. He said the alleged con- 
tract was said to have been concluded verbally at Glasgow 
between Mr. Baumgartner, a director of the pursuers’ com- 
pany, and Mr. Fishbacher, the sole partner of the defenders’ 
firm, who was himself of Swiss origin, but had carried on 
business in Glasgow for 30 years. It was not disputed that 
the terms of a contract, under which the defenders were to 
represent the pursuers in the sale of their batteries in this 
country, was discussed between these two gentlemen in 
Glasgow in February, 1919, but the parties were at issue as 
to the result of their negotiations. Throughout his evidence 
Mr. Baumgartner referred to the contract as an agency con- 
tract, whereas, in the present action, the pursuers sued for 


BUSINESS 


damages in respect of the defenders’ failure to purchase from 
them 400,000 batteries. His Lordship understood that by an 
agency contract Mr. Baumgartner meant a contract under 
which the defenders were to have the sole right of selling the 
pursuers’ batteries in this country, and were to be supplied 
by the pursuers with batteries at a price 2 per cent. below the 
ordinary export prices, the defenders’ profit being dependent 
on the price at which they might be able to resell the batteries. 
Mr. Fishbacher, on the other hand, was equally decided that 
no contract was come to in Glasgow, although the terms on 
which a contract in part agency and in part merchant might 
be arranged were fully discussed, and by agency his Lordship 
understood him to mean the selling of batteries for the pur- 
suers at a commission to be afterwards arranged. The only 
point on which both were agreed was that no price was fixed 
at which the pursuers were to supply the batteries, this im- 
portant detail being left to be fixed by the pursuers at the 
Basle Fair in the end of April. It appeared to his Lordship 
very unlikely that Mr. Fishbacher would commit himself to a 
binding contract of any sort, and particularly one of sale, with 
such a matter left open. It was also proved that Mr. Baum- 
gartner went to Glasgow for quite another purpose than the 
concluding of this contract, and that he was not supplied with 
any of the detailed information as to his company’s trading in 
Great Britain, which would be required by Mr. Fishbacher to 
enable him to decide whether it was worth his while to con- 
clude a contract or not. For these reasons alone ip 
considered it unlikely that a binding contract was’ concluded 
in Glasgow. After examining the correspondence in detail, 
and the subsequent actings of parties, Lord Blackburn said 
that in his opinion the pursuers had failed to establish that 
any contract was completed between the parties in Glasgow. 
Indeed, after considering the whole evidence carefully, he 
would find it difficult t6 say what were the precise terms of 
the contract which the pursuers said was concluded. 


NOTES. 


The * Electrical Review’ for March 30th.—We wish to 
remind all readers, advertisers, and correspondents of the 
notice published in our last issue announcing that the ELEc- 
TRICAL Review for March 30th will appear on the morning of 
March 29th. 


Bankruptcy Proceedings.—W. E. Weexs, wholesale electric 
dealer, 59, Victoria Street, and 12, Filton Avenue, Horfield, 
Bristol.—Receiving order made March 13th, on debtor's own 
petition. First meeting, March 28th, at the Official Receiver’s 
office, 26, Baldwin Street, Bristol. Public examination, April 
27th, at the Guildhall, Bristol. 

H. Parr, electrician, 2, Strawberry Dale Square, and 1, 
Back James Street, Harrogate——Trustee, Mr. W. A. Thomp- 
son, 112, King’s Road, Harrogate, appointed March 138th. 

G. W. Humpury (Humphry Electric Co.), electrical engi- 
neer, 24, Broad Quay, Bristol.—Last day for proofs for divi- 
dend, March 31st. Trustee, Mr. F. W. Darley, Official Re- 
ceiver, 26, Baldwin Street, Bristol. 

A. W. Curtis, electrician, Rosebank, Warwick Road, Copt 
Heath, Knowle, Warwick.—Receiving order made March 16th, 
on debtor’s own petition. 

H. E. Cuecktey, plumber and electrician, 20, West Street, 
Morecambe.—Trustee, Mr. J. F. Warburton, 28, Queen Street, 
Manchester, appointed March 15th. 

H. J. Mavwwurw (Wilton Engineering Co.), electrical engi- 
neer, 206, Lozells Road, Hockley, and 124, Devonshire Street, 
Birmingham.—Last day for proofs for dividend, April 5th. 
Trustee, Mr. T. Easton, Official Receiver, Ruskin Chambers, 
191, Corporation Street, Birmingham. 

ALbert SATTERWAITE, electrical engineer, 22, Dutton Street, 
Liverpool.—At the Liverpool Bankruptcy Court last week, 
bankrupt appeared for public examination. The liabilities are 
stated at £1,141, and the assets at £342. It appeared that the 
debtor had been in business since November, 1918, and had 
had two successive partners, but had latterly traded alone. 
The failure was attributed to bad trade during the last two 
years and heavy working expenses. ‘The examination was 
closed. The following are creditors :— 


2 
Bancroft Gordon... 25 Mawdesley, J., & Son 
Baxendale Bros. ... 88 Liver Building Co. ... . 
Booth & Co. ... ons on «» 15 Newtons, Taunton, Ltd. ... . 1 
Downes & Davies ... 42 Rhodes Motors, Ltd. 
Electrical Supplies ... saa .. 70 Rowe Bros. ... po . 2 
Greengate & Irwell Rubber Co. 35 Thomas, H. A. - 8 
Hartley, Wm., & Co., Ltd. -- 20 Jones, W. F. .. 546 
Jones, W., & Co. ... ees 15 Wright, Victor 2 
Liverpool Corporation _... 15 


H. FaRNewt, plumber and electrician, 183, Higher Hillgate, 
Stockport.—First meeting, March 27th, at the Official Re- 
ceiver’s offices, Manchester. Public examination, April 17th, 
at the Court House, Stockport. 

Dissolution of Partnership.—Mr. L.. R. Woop announces 
that he relinquishes his partnership in the firm of Burrill, 


Wood & Co., London, W.C., on March 27th. 


Company Liquidations.—Econ Manouractorine Co,, Lrp., 
wireless instrument manufacturers, 68a, Paris Gardeng, $tam- 
ford Street, London.—A meeting of creditors was held on 
March 15th at the Institute of Chartered Accountants, Moor- 
gate Place, E.C. The chair was occupied by Mr. H. Garton 
Ash, C.A., of 6, Broad Street Place, London, E.C., who had 
been appointed to act as the liquidator in the voluntary 
liquidation. The statement of affairs presented showed 
liabilities of £1,442, all of which were due to unsecured credi- 
tors. The assets were estimated to realise £310, from which 
had to be deducted £162 for preferential claims, leaving net 
assets of £148, or a deficiency of £1,294. The assets consisted 
of furniture, fixtures, &c., £62, estimated to realise £5; plant 
and machinery, £39, expected to produce £15; stock, £144, 
valued at £40; cash in hand, £13; good book debts, £136; and 
doubtful and bad debts, £168, expected to produce £100. 

Mr. Ash reported that the company was formed on May 
18th, 1922, with a nominal capital of £500 divided into shares 
of the face value of £1 each. Apparently only the two signa- 
tories’ shares had been taken up. The company was formed 
for the purpose of manufacturing and supplying tobacco and 
cigars. It endeavoured for about two months to market a 
patent cigarette-holder, but without any real success, and 
attention was then turned to the production of wireless acces- 
sories and other electrical goods. A measure of success had 
been obtained for the ‘‘ Econ ”’ insulator. It appeared that the 
company made substantial purchases from the Government 
Disposal Board, and executed orders for first-class firms in 
the electrical trade. There had been delay in executing the 
orders owing to insufficient capital. The insulators were made 
in accordance with a patent which was held in the name of 
Mr. D. Mackenzie. The liquidator added that certain matters 
had come to his notice which would require investigation. 
Messrs. Nettlefold & Sons, Ltd., obtained judgment against the 
company for £142, and as there were not sufficient goods for 
them to levy upon, they commenced proceedings for compul- 
sory liquidation. In the meantime the company went into 
voluntary liquidation. ‘The petition for compulsory liquida- 
tion was before the Court the previous Tuesday and was ad- 
journed to enable-the wishes of the creditors generally to be 
ascertained. 

During the course of the discussion which ensued, the 
liquidator said that the petitioning creditors were agreeable to 
the voluntary liquidation being continued subject to a super- 
vision order being obtained, and he thought that that would 
be a good course to pursue. There were matters requiring 
investigation, and his hands would be strengthened if there 
was @ supervision order and a committee of the creditors. The 
stock consisted largely of ebonite parts which would realise 
badly at a forced sale, but they could be made up and sold. 
There were large orders in hand from some of the best firms 
in the trade. There were parts in hand for something like 
60,000 insulators, and the capacity of the works was 5,000 
a week. 

The creditors passed a resolution expressing the opinion that 
the voluntary liquidation of the company should be con- 
tinued, with Mr. Ash as liquidator, subject to a supervision 
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order being obtained, while a committee of three of the 
principal creditors was also nominated. 
The following are creditors:— - 


£ 
2 


Curtis Agency, Ltd. London Electric Wire Co. ... 27 
Burton, Delingpole & Co... 42 Midland Railway Co. = 33 
Fuller's United Electric Works 52 Lund Bros. bbs 41 
Hart, & Ltd. 13 Nettlefold & Sons, Ltd. ond 
Hirst, A & Son 84 Lyall & Son ad - on 16 
Cassell & - ... 20 Power Equipment Co. 
Hart Accumulator Co. ow 33 Swain, John, & Son, Lid... 2 
Hills & Lacy, Ltd. ... _ 13 Telephone Manufacturing Co., 
Lavington Bros, ape 13 Ltd. . 103 
Lile, John, Ltd. - ... 16 Burton Delingpole 70 
ANODE WIRELESS AND ScrentiFic INSTRUMENTS, Lap.—Wind- 


ing-up order made by the High Court on March 13th. 

WIRELESS COMPONENTS, Lip.—Winding up voluntarily. 
Liquidator, Mr. C. H. Bennett, 741/743a, Salisbury House, 
E.C. Meeting of creditors, March 2th. 

Britannic Execrrica. Co., Lrp.—Winding up voluntarily. 
Liquidator, Mr. G. W. L. Thompson, 71, Temple Row, Bir- 
mingham, to whom particulars of claims should be sent by 
April 25th. Meeting of ‘creditors at the liquidator’s office, 
March 26th. 

Mopern Evecrrica, Suppty Co., Lrp.—First meetings of 
— and contributories, March 28th, at Cary Street, 


Trade Announcements.—Messrs. T. S. Bett & Co., 35, 
Tangier Street, Whitehaven, have Be a department for 
the supply of ‘electrical goods for collieries, factories, and 
works 

THe CRAVEN AND District Private TELEPHONE AND ELECTRIC 
Co., Lrp., of Skipton, Yorkshire, has opened an office in 
Gordon Chambers, Bond Street, Leeds (Tel. 25958), for * busi- 
ness in connection with overhead transmission lines. 

Mr. F. C. Pickarp has recently been appointed Western 
manager for Morgan’s (Birmingham) Electric Motors, Ltd., 
Birmingham, with headquarters at 7, Bedford Circus, Exeter. 

THe SeaMiess Tuse Co., Lrp., of Birmingham, 
has appointed Mr. R. Carter, of Bristol, to represent its 
interests in the South-West of England. 

The telephone number of Letios Lamp Co., Lrp., and Mr. 
A. pe Jone (agent for Philips Glowlampworks, Ltd., Holland), 
London, has been changed to ‘* Central 7011.” 

Mr. Witutam Osporn, who has disposed of his contracting 
business at 19, Whitecross Place, E.C.2, has begun operations 
as a factor of electrical and wireless accessories at 38, Glou- 
— Road, Brighton, and wishes to receive manufacturers’ 
ists 

From to-day, Friday, all communications ‘for the European 
engineering department of the INTERNATIONAL WESTERN ELEc- 
tric Co., Inc., should be addressed to Connaught House, Ald- 
wych, London, W.C.2. 


Catalogues and Lists.—Messrs. G. & J. Paton, 160, Hope 
Street, Glasgow.—An illustrated leafet describing the ** Uni- 
versal’ brush holder. 

ENGINEERING Suppuiges, Lrp., 1554, Upper Thames Street, 
E.C.4.—List 1328 (March), containing net prices of electrical 
accessories, conduits, wires, &c. 
ment wires. The company has applied = registration of all 
its electrical specialities as ‘‘ Eagle Bran 

Mr. JoHN Parxinson, Rosamond East, Manchester.— 
An illustrated and priced publication dealing ’ with magnetic 
separators. 

Conpuits, Lap., Garrison Lane, Birmingham.— 
Booklet No. 961, a priced and illustrated oe indus- 
trial lanterns, steel reflectors, and other li 

Tue Brush ELecrricaL ENGINEERING ‘alcon 
Works, Loughborough.—An illustrated brochure containin 
dimensions, rices, &., of liquid starters for d.c. and self- 
starting syn nous motors. 

AERADIO, Lirp., Abbotsford Avenue, West Green, N.15.—A 
priced and illustrated catalogue of ‘‘ Melbaphone ”’ crystal and 
valve receiving sets of many patterns. 

ATELIERS DE OONSTRUCTIONS ELECTRIQUES DE CHARLEROI, 656 
Victoria toot, - 1.—March stock list of motors and 
dynamos A, 

& SUPPLIEs, Lap. 12 and 13 Henrietta Street 
U1, illustrating and describing a crystal 
receiving set (B.B. C. ). 5 

NEWALLS INSULATION Co., , 4, Mosley Street, Newcastle- 
.—A pamphlet healing with covering material for 
steam pipes 

MEssrs. Wayaoop-Or1s, Lrp.—A well-illustrated catalogue 
of <= of various designs, with diagrams and descriptive 


O. N. Beck, 11, Queen Victoria Street, B.C.4.—An 


-Mr. 
illustrated pamphlet giving full particulars of “ F. & BR.” high- 


speed braiding machines. 

THE GeneRaL Exectric Co., Lrp., Magnet House, Kingsway, 
W .C.2.—Leaflet B.C. 2948, an illustrated description of the 

Gecophone four-valve cabinet set with self-contained loud 
speaker for the reception of radio telephony. 

Messrs. Gent & Co., Lap., Faraday Works, Leicester.— 
Leaflets Nos. 668 and 71, dealing with ‘ ‘Tangent " broadcast 
receivers and accessories. Illustrated and ‘priced. 

Tue E.M.F. Winpine Co., 8, Pancras Road, N. W.1.—An 


illustrated and priced leaflet ‘describing the “E.M.F.” 4-kW 
generating set. 


lso a price list of instru- . 


Messrs. Fercuson, Pain, Lrp., Higher Openshaw, Man- 
chester.—Catalogue Section 186/ Al, giving illustrated: details 
of totally-enclosed, completely- interlocked ironclad switchgear 
(cubicle type). 

CaLuenver’s Caste & Construction Co., Lirp., Hamilton 
House, Victoria Embankment, E.C.4:—A brochure describing 
the Callender-Hunter four-core cable protective system, with 


- a diagram of connections. 


Messrs. Pero & Raprorp (Proprietors: Pritchett & Gold 
and E.P.S. Co., Ltd.), 50, Grosvenor Gardens, Victoria Street, 
S.W.1.—Priced and illustrated leaflet fully describing gravity 
float-type accumulators for radio apparatus. 

The manufacturers of MorGan’s Fiurp, 50, 
Stradey Road, Lianelly, Carmarthen.—Pamphlets advertising 
a preparation for cleaning and desulphating accumulators. 


Social Events.—The emplo és of the Willesden Council 
Electricity Department recently uced their revue, ** The 
Bung Boys,”’ in the Recreation Club, which was filled to its 
utmost capacity. The chairman of the Electricity Committee 
and a number of other councillors were present. 


For Sale.—The trustees under the deed of assignment of 
FP. J.. Yates (Yates & Co.), electrical engineer, Leicester, offer 
for sale the freehold property, stock-in-trade, plant, toolr, 
fixtures, and goodwill. 

By direction of the Disposal Board, Messrs. J. Hindle 
and Son will sell by auction on ‘April 9th and fol- 
lowing days at OC. S. Depdt 1,208, Walton, Liverpool, and 
C. S. Depdt 1,201, Sutton Bond, St. Helens, machinery, 
plant, electrical equipment, and stores. 

By order of the Trustee in Bankruptcy of F. Wilde, ay innting 
as the Liverpool Engineering Co., Messrs. G. N. Dixon an 
oe will sell by auction, on April 10th, at 18, Vauxhall Road, 

Liverpool, machine tools, electrical stock, office furniture, &c. 

Messrs. Fuller, Horsey, Sons & Cassell will include in the 
sale at the Wycombe Aircraft. Construction Co., Ltd., High 
Wycombe, on April 25th and following day, machinery and 
material lying at the Aircraft Works, Hendon. 

Edmonton Urban District Council invites offers for surplus 
electric fittings weg its Housing Estate Depét, Victoria 
Road, Edmonton our advertisement pages to-day.) 


Economic Conditions in Albania.—H.M. Chargé 
d’Affaires at Durazzo has forwarded a report upon the 
economic conditions obtaining in Albania to the Department 
of Overseas Trade. He states that the first important work 
which will have to be undertaken is the construction of roads 
and railways. There is also scope for the construction of good 
harbours at Volona, Durazzo and .San Giovanni di Medua. 
The ariount of mineral wealth in the country is not known. 
The Albanian Government is totally unable to pay for any 
development of the country, and can only proceed by granting 
concessions, or, alternatively, by asking a firm to advance 
funds to be expended in works for which the contract has been 
given to that firm. On the other hand, it is possible that a 
good deal of local capital would be subscribed in small blocks 
for the establishment of industrial works and for schemes of 
electrical development. While it would be possible to con- 
struct hydro-electric stations capable of supplying either the 
whole country or individual provinces, the demand for many’ 
years will not be sufficient to warrant the erection of plant on 
such a scale; hence the development of water-power may be 
classed: as local enterprise. Only two towns in the country 
are electrically ligh There is a possibility of electrifying 
the railway system erected by the Austrians durin mans the war. 
The official suggests, as a preliminary to trade with Albania, 
that banking facilities should be provided and that an English 


Plants for Abroad.—The increasing 
anu of ighting plant business being secured in f 
countries by manufacturers of the United States is shown 
reports recently issued by the Bureau of Foreign and Domestic 
Commerce. On February 26th the Bureau issued a statement 
on the possibilities of these foreign markets and showed that 
certain South American countries, Australia, Mexico,. Cuba, 
Java, the Straits Settlements, India and Ceylon, are markets 


in which the farm-lighting plant is mening considerable 


As an indication the volume of. business done 

pe the world, it is stated that the total of farm- 

sete from the United States during 1922 were valued 

,569, of which $123,934 worth went to Australia, -$1,727 

razil, $10,570 to Ouba, $27,658 to Mexico, $21,040 to 

ar entina, $14,851 to India, $7,811 to the Straits Settlements 
$15,910 to Spain. 

- hoon to the survey made by the government officials, 
rural districts in many foreign countries offer increasing 
sibilities for the sale of the plant. Where the land is wor ed 
in large Site a as in the case of sugar and rubber planta- 
tions, the demand is for isolated plants, which: may range in 
capacity from 4 kW to 50 kW, or even 100 kW. Where the 
rural districts are highly cultivated and thickly settled there 
is a growing tendency to build distribution lines out from 


nearby central stations. In connection with the. successful 
marketing of farm-lighting plants abroad it is important that 
arrangements be made not only for aggressive representation, 
but for a certain amount of service, especially where storage 
batteries are part of the installation.—Electrical World. 
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Indian Import Trade.—In forwarding to the Department 
of Overseas Trade the December issue of the Monthly Trade 
Returns issued by the Government of India, His Majesty's 
Senior Trade Commissioner in India (Mr. T. M. Ainscough, 
O.B.E.) draws attention to many features of interest. It 
appears that the total imports of merchandise for the nine 
months declined from 197 crores of rupees in 1921 to 173 crores 
in 1922. The most striking feature was the increase in the 
proportion of goods derived from Germany, from 2.4 per cent. 
to 5 per cent. Imports from Japan also increased slightly. 
There are good grounds for satisfaction that in a time of such 
depression the United Kingdom has maintained her position 
in the Indian import trade. _ With regard to machinery and 
millwork the acute trade depression and the difficulties of 
many industrial concerns have caused the ~-total imports to 
show a heavy fall to 17.86 crores from 25.44 crores in the 
corresponding period of 1921. The reduction in the case of the 
imports from the United Kingdom is less than that of our 
principal competitors. British shipments fell from 20.79 to 
15.07 crores and American from 3.76 to 1.77, but imports from 
Germany advanced from 39 to 59 lakhs and those from 
Switzerland from 3 to 9 lakhs. The total imports under cer- 
tain classifications of machinery were as follow :— 


1 
Rs. Lakhs. Re. Lakhs 
Electrical Machinery _... 
Mining Machinery 59 % 


Metal Working Machinery (including 
and mainly consisting of Machine 
Machine tools) ... .. 108 44 

American competition was slightly more successful in elec- 
trical machinery, but in most of the other items the imports 
from the United States fell fo a greater extent than those 
from the United Kingdom. The total imports of hardware 
fell from 457 to 398 lakhs. This reduction is particularly note- 
worthy in the case of the United Kingdom, from 286 to 198 
lakhs, and the United States, from 87 to 62 lakhs. There was, 
however, an extraordinary increase in German imports from 
39 to 89 lakhs. The Japanese share advanced from 16 to 22 
lakhs, while that of ‘‘other countries’’ remained fairly station- 
ary at 24 lakhs. While British manufacturers are retaining a 
fair share of their higher-grade trade in goods used by 
Europeans and in industries, German makers are rapidly re- 
gaining their position in the bazaars of India in the cheapest 
forms of hardware and in novelties. There was a consider- 
able diminution in the total imports of electrical instruments 
and apparatus from 335 to 166 lakhs. This was particularly 
notable in the case of the United Kingdom shipments, which 
fell from 232 to 116 lakhs. Imports from America shrank from 
71 to 14 lakhs, those from Italy from 14 to 9 lakhs, and those 
from Japan from 3 to 24 lakhs. Dutch shipments were fairly 
well maintained at 5 lakhs, while those from “ other 
countries "’ rose from 10 to 19 lakhs. 

Wimbledon Electrical Exhibition.—On Wednesday last a 
very successful exhibition, under the auspices of the Corpora- 
tion electricity department, was formally opened by Sir Joseph 
Hood, Bart., M.P. Mr. S. Mussell, Mayor of Wimbledon, 
who took the chair, stated in the course of his remarks that 
the charges for electricity were to be reduced from 7d. to 6d. 
per kWh for ordinary lighting and from 14d. to ld. per kWh 
for cooking, heating and domestic appliances. A large assort- 
ment of domestic appliances were exhibited, including electric 
washers, heaters, cookers, irons, wireless sets, &c. The ex- 
hibition will remain open until March 29th. 

Book Notices.— Nickel,’ by Howard White, B.A. (Pit- 
man's Common Commodities and Industries). (118 py.) Lon- 
don: Sir Isaac Pitman & Sons, Ltd. Price 4s. net.—This is a 
treatise, written in a semi-technical style, upon a metal which 
is not very well known to the pullic—at least so far as its 
production and nature are concerned. Following a historical 
review, which shows nickel to have been known to the 
Chinese at an early date, the author deals with the occurrences 
of nickel in its three forms of ore—sulphides, silicates, and 
arsenides. An alphabetical list of the chief nickel-bearing 
minerals is given, with particulars of their places of origin, 
&e., and this is followed by a more detailed treatment of the 
principal sources of supply. The third chapter deals with 
the smelting of the ore, and a longer succeeding chapter deals 
with the processes of refining—the Mond and Orford pro- 
cesses, the French and Belgian methods of refining New 
Caledonian ore, and the electrolytic process. The production 
of malleable nickel is then described, and this is followed by 
a mention of numerous applications of the metal, including 
its use in the construction of thermionic valves. A chapter 
on nickel coinage contains a table showing the amount of 
nicke! and nickel-copper currency issued by various countries. 
Nickel alloys form the subject of the next portion.of the book, 
and consideration is given to the binary and ternary allove— 
nickel-copper, nickel-chromium, nickel--'vers, &c.- their 
physical, mechanical and electrical propercies being briefly 
dealt with. ‘‘ How Nickel Strengthens Steel "’ is a section 
embodying much interesting information regarding the use 
of nickel-steel in widely different spheres. The remainder of 
the work is’ devoted to nickel-plating and ofl hardening by 
the use of nickel. The illustrations are few but good, 
although the direct relationship of one or two of them to the 
text is very small. 


** Model Electric Locomotives and Railways,"’ by Henry 
Greenly (Cassell’s Model” Series). (312 pp.; 326 figs.) 
London: Cassell & Co., Ltd. Price 6s. net.—This well-illus- 
trated work is designed for the use of those who already 
possess some knowledge of the construction of model railway 
vehicles, a subject with which the author has_ previously 
dealt. The work does not merely treat of the adaptation of 
electricity to the working of steam models, but describes the 
construction of models of numerous types of electric coaches 
and locomotives which are in use on railways in all parts of 
the world. Separate chapters are devoted to the principles of 
the electric motor, locomotive control and reversing, the de- 
sign of model traction motors, power transmission, collector 
systems, electric signalling, control and equipment, and power 
supply. Each item is treated in some detail and the dia- 
grams, although sometimes on a‘small scale, are a real aid to 
the understanding of the text. 


‘** Tait’s Electrical Directory of Australia and New Zealand.” 
(Fifth issue.) (224 pp.)}—Melbourne : Tait Publishing Co., Pty., 
Ltd. Price 6s.—The present edition has been revised and con- 
siderably enlarged. A great deal of useful information regard- 
ing the electricity supply of New Zealand, which is develop- 
ing rapidly, is included. There are also copious notes on the 
‘Tasmanian Great Lake Scheme and the Victorian Yallourn 
and Newport B. schemes. The table of undeveloped water- 
power in New Zealand is a new feature of this edition. Much 
has happened since the directory was first issued, in 1920, and 
the present edition was very necessary. The principal particu- 
lars furnished by the directory are: the controlling authority, 
plant installed, system adopted, prices charged, and the name 
of the chief engineer. 


The Swedish Consul-General in London has sent us a copy 
of an interesting publication on ‘* State Power Plant in 
Sweden,”’ produced by the Swedish Board of Waterfalls. The 
Board was formed in 1908 to assume control of all State-owned 
canals and waterfalls, and immediately steps were taken to 
secure the fullest possible use of the water resources of the 
country. The result was the establishment of four hydro- 
electric undertakings at Trollhiittan, Alvkarleby, Porjus, and 
Motala, and a steam station at Viasteras. Of these the first- 
named is the most important, und consequently secures a great 
deal of space in the publication. It utilises the power of the 
Gota Alv river to develop 115,000 kW at present, and 300,000 
kW ultimately. The plant both as regards its civil engineer- 
ing and electrical side is briefly described and copiously illu- 
strated by photographic views, and constructional drawings. 
Transmission is effected at 50,000, 20,000, and 10,000 V, and 
illustrations are given of the designs adopted for the line con- 
struction. The Porjus plant commenced in 1910, has a pre- 
sent development of 58,500 kW ; a 100,000-kW station has been 
designed, hut the work has awaited lower construction costs. 
The Alvkarleby (50,000 kW), the Visteras (30-40,000 kW, 
steam-electric), and the Motaia (under construction), under- 
takings are also described and well illustrated. The final 
section deals with the great trunk lines for h.p. power trans- 
mission, which are now being built, to connect up the large 
developments. The book is well printed, and although pro- 
duced in Sweden, is singularly free from typographical errors. 


“Industrial Applications of X-rays (Pitman’s Technical 
Primer Series). By P. H. S. Kempton, B.Sc. (112 pp.; 35 
figs.) London: Sir Isaac Pitman & Sons, Ltd. Price 2s. 6d. 
net.—The author commences his little work by stating that 
none of the ordinary methods of testing can give a guarantee of 
the soundness of the internal structure of a material, and that 
this gives X-rays an advantage which. is quickly being utilised 
by many manufacturers of materials which vary in their 
structure. The fundamental principles of radiology are briefly 
stated early in the volume, but the description of a»p:iratus 
is postponed until a great deal has been said regarding radio- 
graphy and its application to the examination of materials, 
metallic and non-metallic. Following the section upon appara- 
tus, which describes typical complete lay-outs,: there is a 
short chapter on radiographic technique. The final chapter 
deals with protective screens and safety devices. There are 
two appendixes, one of which is a table of spark gap voltages 
(sphere and point), the other heing a summary of the recom- 
mendations of the X-ray and Radium Protection Committee. 
The volume is rounded off with a short bibliography. 


The Journal of the South, African Institute of Electrical 
Engineers, January, 1923. Johannesburg: The Institute. 
Price 2s.—A report of the annual meeting appears in this 
issue. The report shows an increase in membership from 589 
to 666. The accounts show an adverse balance of £93, but the 
balance sheet indicates a gatisfactory position. The inaugural 
address of the new president (Mr. R. F. Botting) is repro- 
duced, as well as a discussion on ‘‘ Synchronous Converters,” 
and a paper on ‘ Wireless Telegraphy in Nature.” 

The first edition of Pitman’s ‘‘ Radio Year Book. 1923, ' 
was sold so quickly that a second impression was called for. 
and we believe a third has followed. Some additions have 
been made, but in the main the text is identical with that 
of the first issue. The editor and publishers are to be con- 
gratulated on their success in meeting a popular need. 
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We have received a copy of An t-Ogldch, an organ of the 
Irish Free State Army, which contains an illustrated article 
on the organisation’s radio service which assists in military 
operations. 

“The Mechanisms of Machine Tools,” by T. R. Shaw. 
Pp. xii+351; figs. 433. Price 42s. net. ‘‘ The Prevention of 
Vibration and Noise,” by A. B. Eason. Pp. xii+163; illus- 
trated. Price 15s. net. london: H. Frowde and Hodder and 
Stoughton. 

** Costing Organisation for Engineers,” by E. W. Work- 
man. Pp. x+86; illustrated. London: Sir Isaac Pitman 
and Sons, itd. Price 3s. 6d. net. 

Amateurs’ Book of Wireless Circuits,” by H. 
Haynes. Pp. 107; illustrated. Price 2s. 6d. net. * Your 
Broadcast Receiver and How to Work it,’’ by P. W. Harris. 
Pp. 68; illustrated. 6d. net. ‘‘'The Year Pook of Wireless 
Telegraphy and Telephony.”’ Price 6s. net. London: The 
Wireless Press, Ltd. 

“Printing Telegraph Systems and Mechanisms,’ by H. H. 
Harrison. Pp. xii+435; 420 figs. London: Longmans, 
Green & Co. Price 2ls. net. 

Continental Exhibitions.—Br.Gium.—A recent issue of the 
official bulletin of the Comité Belge des Expositions et des 
Foires contains a full list of the committees appointed to 
organise the international electrical exhibition which it is 
proposed to hold in Brussels in 1925. The following seven 
groups have been arranged: Educational, the production and 
mechanical utilisation of electricity, electro-chemistry, the 
distribution and use of electricity at low pressures, telegraphy 
and telephony (including radio work), applications diverses 
of electricity, and a bibliographical, historical, and propaganda 
section. Many Belgians, eminent in the various electrical 
fields, have been elected to the committees. 

Czecuo-SLovakia.—Active preparations are being made for 
the holding of an electro-technical exhibition at Briinn from 
August 5th to 15th. A feature of the exhibition will be a 
‘propaganda department,’’ where the Governmental, pro- 
vincial and municipal schemes projected or under way will be 
pictorially set out in detail. 

The Prague Samples Fair, which opened on March Lith for 
a week, was divided into 17 sections, of which the most im- 
portant in point of size were the metal industry, machinery, 
&c., and the textile sections. The electro-technical and optical 
industries were represented by 76 exhibitors. The greater part 
of the fair was Czecho-Slovakian, only a few Austrian and 
German firms participating. Reuter states that many orders 
for agricultural machinery were received from Jugo-Slav, 
Rumanian, and Bulgarian buyers, but no figures are as yet 
available of the volume of business done. 

Austria.—The Fourth International Fair was opened at 
Vienna on March 18th by the Federal President, Dr. Hainisch. 
The number of exhibitors is greater than last year. It was 
feared, however, that business might suffer by the passive 
resistance of the postal, telegraph, and telephone employés 
which began on March 19th.—Reuter (Vienna). 

New Spanish Company.—A _ new electrical co-operative 
company has been formed at Langco, with a capital of 
4,550,000 pesetas, subscribed by the Sociedad Duro-lelguera 
to the’extent of 3,100,000 pesetas, being the value of its 
assets brought into the concern, and the balance of 1,450,000 
pesetas by the following partners: the Carbones de Nueva, 
the Fabrica de Mieres, the Electricista de Sama, the Carbones 
Asturianos, Orueta e Ibran, and the Carbones de San Vicente. 
The output capacity of the new company at present totals 
5,100 kW, 3,600 kW being furnished by the first-named firm 

and the balance by the others. The new company is pledged 
to use in its installations only coal furnished by the Duro- 
Felguera. 

Suspension of Credit in Czecho-Slovakia.—The electro- 
technical section of the Wholesalers’ Union in Czecho-Slo- 
vakia decided at their meeting on February 12th to sell in 
future electro-technical articles for cash only. This conclusion 
has been necessitated by the present economic crisis and the 
multiplication of insolvencies, often fraudulent, and to pro- 
tect the union’s members from further losses. It was also 
decided to close all existing credits until normal conditions 


returned, as it had been ascertained that these credits had 
been misused. 


New Belgian Companies.—There has been formed at 
Schaerbeek (77, Rue Auguste Lambiotte) the. Appareillage 
Electrique, with a capital of 300,000 fr., for the construction 
— installation of, and trade in electrical material of all 

inds. 

With the style of Compagnie des Canalisations a co-oper. 
ative company has been formed at Brussels (8, Rue de Hornes) 
to undertake electrical operations of all kinds, including the 
purchase, sale and manufacture of electrical material. 

Development Propaganda.—The engineer and manager of 
the Northwood E.L. & P. Co., Ltd. (Mr. H. Payn), has sent 
us a copy of a booklet which is being circulated among the 
company’s existing and prospective consumers. This is well 
illustrated and deals with the numerous domestic applications 
of electricity in a practical and attractive way, which enables 
the reader to see at once what the cost of running appliances 
will be. Special stress is laid upon the service afforded by 


the company. 


Time Recorders,—The important place of time-recording 
and costing systems in the equipment of modern industrial 
organisations and businesses is recognised by all who aim at 
efficiency. Various kinds of recorders are on the market and 
are known to our readers. We now have before us literature 
descriptive of the different models that are made by the Blick 
Time Recorders, Ltd., of 174, Grays Inn Road, London, 
W.C.1. The type which has been adopted by large numbers 
of engineering and other works—including many electrical 
concessions—in the London district and in various parts of the 
country, is known as the Blick-Universal. This is illustrated 
in the lists and a facsimile of the card used is shown. Not 
only is this recorder applicable to the service of works or ware- 
houses where the number of employés is small, but it is par- 
ticularly suitable for larger concerns (factory or office) where 
departmentalisation is necessarily a feature, and for job-cost- 
ing 1t is very serviceable. Any size, shape or thickness of card 
can be used, and registration can be made in almost any 
position. Other lines shown are a range of recording 
machines, from the single-colour system to the fully automatic 
two-colour ribbon system, registering all abnormal working 


hours in red. The latest machine is the ‘* Stafsine ’’ recorder 
for staff time signatures. 


** Metrovick ’’ Transformers.—We regret that through an 
accident, which occurred at the printers’, the letterpress 
appearing on the right-hand side of the illustration in the 
advertisement of the Metropolitan-Vickers Electrical Co. (sup- 
plement, p: 15, Exec. Rev., March 16th) had to be reset and 
hurriedly passed without proper revision. Several typo- 
graphical errors occurred. The last line should have read 
‘50 periods ‘}—the first figure appears upside down. 

Sale.—At a sale on behalf of the Disposal Board, at the 
Mining Depét at Dalmore Distillery, near Alness, four electric 
transporters fetched £21 each, generating sets £42 each, and 
and electric lighting installation £200. 

Electrical Industry in Sweden.—According to Goteborgs 
Handelstidning, the Allmanna Svenska Elektriska A. B. re- 
ports a loss of 12,482,000 kronen for 1922, as compared with a 
loss of 11,826,000 kr. in the previous year. The former is 
covered partly by appropriating the balance forward and by 
the transfer of the reserve fund of 12,000,000 kr. and partly 
by carrying forward the remaining deficiency of 472,000 kr. 
‘lhe directors report that the situation of selling prices of the 
company’s manufactures was extremely depressed during the 
year, the turnover was unsatisfactory, and the prices of raw 
materials continued to fall, thus causing it to be necessary 
considerably to write down both stocks of raw materials and 
of manufactures. The company’s general expenses were re- 
duced by 45 per cent. From the standpoint of weight, the 
turnover last year was about equal to that in 1921, but the 
invoiced turnover diminished by 28 per cent. The directors 
were constantly striving to introduce simplifications in 
organisation, manufacturing, and sales. The turnover in elec- 
trical manufactures amounted to about the same quantity as 
in 1921, but this department resulted in a loss owing to com- 
petition from countries having a depreciated currency and to 
the fall in prices. A new series of motors had been placed 
on the market, and a new series of transformers was being 
worked out. Concerning the export trade, the report states 
that this now formed a considerable part of the company’s 
turnover. At the end of the year the company employed 4,786 
persons. 

At the recent annual meeting of the company the 
chairman stated that the level of prices seemed to 
have reached the bottom and no losses were to be 
feared in the new financial year on the ground of falls in the 
prices of raw materials and of stocks. The orders coming to 
hand in the present year showed a considerable increase. As 
to the question of writing down the share capital as a con- 
sequence of the losses in 1922, it was mentioned that this 
matter had been discussed by the directors, but it was con- 
sidered advisable to wait on account of the taxation law 
expected this year. 

British Trade Mark Applications.—The following are in- 
cluded among the recent applications for British trade marks. 
Objections may be lodged within one month from the dates 
mentioned. In the case of foreign applications the names and 
addresses of the British representatives are also given. 

Ska. No. 431,002. Class 6.—Electro-motors. Hengelosche 
Electrische en Mechanische Apparatenfabriek, 5, Bornsche- 
straut, Hengelo, Holland. (Cope & Co., 65, Victoria Street, 
Westminster). March 14th, 1923. 

Scofil. No. 427,517—All goods in Class 5. John W. 
Vissenga, trading as the Canterbury Electric Welding Co., 20, 
Roper Road, Canterbury. March Mth, 1923. 

Phono-Phane. No. 42. 431,266. Class 8.—Radio detectors, 
being apparatus for use in wireless communication. Hutchison 
Radio Co., Canadian Pacific Buildings, 44th Street, New 
York, U.S.A. (Herbert Haddan & Co., 31-32, Bedford Street, 
Strand, London, W.C.). March 14th, 19238. 

German Porcelain Insulator Industry.—The Vereinigte 
Porzellan-Isolatoren-Werke G.m.b.H., which has hitherto 
comprised a number of firms in the insulator branch, has 
now taken in a further ten electric porcelain works and 
has altered its title to Vereinigte Hochspannungs-Isolatoren- 


Werke, G.m.b.H., with offices at 23, Kénigin Augusta Strasse, 
Berlin, W.10. 
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The Engineering Trade: The Position at Home and 

Abroad.—In the course of his speech at the annual meeting 
of Messrs. Mather & Platt, Ltd., held at Manchester on 
February 27th, the chairman (Mr. L. E. Mather) referred to 
the satisfactory results of the past year’s working, and said 
that these were due to the large volume of work turned out 
of the shops; to the reduction in the cost of materials and 
wages; to careful buying; and to the keenness of the sales 
staff at home and abroad. The reduction of workmen’s wages 
had not been carried out without reductions also in salaries, 
for directors and staff from top to bottom were bearing their 
share in these economies. They had commenced 1923, there- 
fore, with the lowest fixed charges commensurate with the 
wide ramifications of the business. Although wage and salary 
reductions might to some appear to have been unnecessary in 
the light of the year’s results, it was certain that they could 
not have maintained the same number of employés on produc- 
tive work had these reductions and those in allied trades not 
taken place. Orders in sufficient volume had only been secured 
due to their having been able to show customers a consider- 
uble fall in their prices. 

Mr. Mather continued: ‘‘ Our workpeople have given us 
every reason for satisfaction since the unfortunate national 
dispute early in the year, and our man-hour output was, if 
anything, again higher in 1922 than in the previous year. 
Our policy of introducing piecework wherever possible, and 
that at rates bringing a substantial benefit to the worker, and 
our faith in works committees, have been of great help jin 
this direction. . . . Due to the extension of our shops at Park 
Works during the last few years, we now require a much 
larger volume of business than we did before the war in order 
to keep our plant fully occupied. We are now employing 
nearly the same number of workpeople as in 1914, but with 
our facilities for a largely increased output we need to em- 
ploy a much larger number to render our shops fully produc- 
tive. It has been stated recently by some employers that 
hours of labour should be increased in order to improve the 
condition of trade, but, as a firm who have worked the present 
hours successfully for nearly thirty years, we look in other 
directions for this improvement. We have satisfied ourselves 
by paying special attention to our internal arrangements that 
the 47 or 48-hour week is an economical proposition in our 
particular business, whatever may be the case in other 
trades.” With regard to the present outlook, the speaker 
reported a distinct sign of improvement. Inquiries at home 
were more numerous than for some time, though competition 
was very keen in most branches of their business and they had 
to be content in many cases to take orders with a very small 
margin of profit. 

‘* Our outlook abroad is quite hopeful. One of the features 
of our business for many years has been the establishment of 
our own offices overseas, staffed with efficient commercial and 
technical men. We have during the past year increased the 
staffs of several of our foreign branches by sending out young 
men trained to our business in its many phases. In France, 
where our French company is now fully established, we have 
experienced a good year in certain sections of the business, 
but the fall in exchange, if maintained, is likely to affect the 
future. India is going through a quiet period after great pros- 
perity, but, though the textile trade is dull, orders are coming 
in well for other engineering work. One of our directors is 
at present in that country and his reports are encouraging. 
In Central Europe the political situation prevents any serious 
business activity, but I am glad to report that we have re- 
established trade relations in Poland, where we have booked 
some good orders on a sterling basis, with more to come 
The Far East continues to be a useful market, and our 
agents in Australia send us encouraging reports. It is too 
early to say anything definite of Russia, but the situation 
seems to be slowly changing there, and we have recently sent 
one of our engineers to that country to be ready for the first 
signs of improvement. In the West we have a good cus- 
tomer in Canada, but the United States will never bring us 
in much business, due to their own extensive manufacturing. 
In spite of the high tariff, however, and keen internal com- 
petition they do occasionally send us orders for our speciali- 
ties. Reports from our manager in Brazil point to a better 
flow of business as soon as the exchange improves.” 

It is reported from Bath that for the first time for several 
ears the engineering works of Messrs. Stothert & Pitt, Ltd., 

an to work full time on February 27th, thanks to importart 
railway and dock contracts. 

A director of an engineering works at Melksham (employing 
700 men) is reported as saying that things are looking better 
all round. If political matters get settled the industry will 
fo —— They are working full time and have a year’s work 
n hand. 


Swedish Capital in Russia.—A work is reported to have 
been recently issued by the Institute for Economic Research 
in Petrograd dealing with foreign capital in Russia at the out- 
break of the revolution. Among the Swedish firms mentioned 


is the Swedish-Danish-Russian Telephone Co., of Moscow, 
whose share capital of 8,483,000 gold roubles was held mostly 
in Sweden and the remainder in Denmark. A second is the 
Cedergren Telephone Co., of Warsaw, and this is followed by 
the L. M. Ericsson Co. and the Russian ‘* Asea ” Co. 


New French Companies.—-There has been formed at Paris 
(282, Boulevard St. Germain) the Société Industrielle de 
Crédit pour la Télégraphie et la Téléphonie, with the object 
of offering its assistance to public bodies to improve the work- 
ing and equipment of the telegraphic, postal and telephonic 
services (wireless excluded), and to obtain and work conces- 
sions in the same branches. The capital is fixed at 1,000,000 fr. 
in 500-fr. shares. - 

With a capital of 1,600,000 fr. the Société Immobiliére et 
Industrielle des Etablissements Charles-Dayot has been 
formed for the repair and production of electrical material. 
Its offices are at Combourg (Tle-et-Vilaine). 

An Austrian Company in Czecho-Slovakia.— Ministerial 
leave has been granted to the Oesterreichische Brown Boveri 
A.G. in Vienna to carry on business in Czecho-Slovakia. 


Lead.—Messrs. James Forster & Co., reporting on March 
17th, stated that the general position was unchanged. The 
Board of Trade figures for February showed that there was 
an excess of imports over exports of 10,433 tons. Consumers 
have been well in evidence, buying, as usual, from hand to 
mouth, 

Electrical Power Engineers’ Association.—The ballot of 
members to decide whether the executive should be given the 
fullest powers to take whatever steps were necessary to resist 
reductions of salaries below the schedule of the National Joint 
3oard showed an overwhelining majority in favour. The 
figures were: in favour, 3,013; against, 71; majority, 2,942. 
It was stated that over 78 per cent. of the membership voted 
for the motion. 

A Telephone Card.—The North Metropolitan Electric 
Supply Co. has issued a card for telephone numbers. The 
card is headed with a reproduction of the badge worn by the 
company’s Officials, and a list of the telephone numbers of 
the company’s various stations and offices is given. 

Ideal Home ” Exhibition.—Correction.—The Sterling 
apparatus illustrated on p. 435 of our last issue was described 
as a “* two-valve ’’ set. It will be seen from the accompany- 
ing text that this was incorrect, the set being a combination 
of a erystal detector and one valve. 

Electrical Contractors’ Association.—The annual dinner 
of the Association will be held at the Café Monico, Piccadilly, 
W., on Tuesday, April 24th, at 6.30 for 7 p.m. 

German Export Duties Reduced.—\ reduction in the rates 
of the export duties was officially announced on March 12th. 
Among other manufactures affected by the reduction are 
mentioned dynamos and motors, cables, are and wire lamps, 
telephone and signalling apparatus, meters, insulating 
materials, &e. 


LIGHTING AND POWER NOTES. 


Surrty.—The Urban Coun- 
cil has under consideration a scheme for supplying the district 
with electricity. The Adwick Colliery Co. has offered to give 
a bulk supply of electricity at 14d. per kWh, and the-charge 
to the consumer would be 5d. per kWh. 


Australia.—Murray River ScHEME.—An important confer- 
ence of border, municipal, and shire councils will shortly be 
held in Albury (N.S.W.) to consider a proposal to utilise 
the power to be derived from the Hume reservoir when the 
waters of the Murray River are impounded there, as a means of 
— electric light and power for the border districts. 

‘owns within a radius of 50 miles will be served with electrical 
energy.—Reuter’s Trade Service (Melbourne). 

Batuurst (N.S.W.).—The Municipal Council has received 
sanction to raise a loan of or an electricity scheme, 
and work is to be commenced immediately. 

Me.BourNE.—The Melbourne City Council has conferred 
with representatives of the | Federation of Victoria 
upon the question of bringing electricity into more general 
use in the household. As a result, the Council has decided 
to supply electrical energy at a low rate for domestic use. It 
also purposes obtaining samples of various woes of cookin 
and other domestic a in use throughout the worl 
in order that practical demonstrations may be given. Under 


new municipal schedule power will be supplied at a 
maximum charge of l#d. per kWh.—Reuter’s Trade Service 
(Melbourne). 


Barnes.—OuARGING For SERVICES.—At a meeting of the 
Lighting Committee, the discontinuance of the practice of 
charging consumers for laying services was considered, but it 
was decided that the present system should stand. Subse- 
quently, however, this recommendation was referred back to 
the Committee by the Council. 

Buxton.—Loan Sanctionep.—The Borough Council has re- 
ceived the sanction of the Electricity Commissioners to the 
borrowing of £2,576, to cover the balance of the amount 
expended on new plant. 

Canada.— EXTENSION or THE NIAGARA SystemM.—The Provin- 
cial Legislature has authorised expenditure amounting to 
$9,850,000 by the Hydro-Electric Power Commission during 
the current year for extensions of the Niagara system. Pro- 
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vision is made for the completion of important additional plant 
at the Queenston power house; one million dollars for the 
construction of a new transmission line between Niagara Falls 
and St. Thomas; and $50,000 for ‘‘ Queenston No. 2’ develop- 
ment.—Heuter’s Trade Service (Toronto). 

Hypro-Etectric ScaeMe.—The British Empire Steel Cor- 
poration is to erect shortly a power plant at New Water- 
iord Lake, with a capacity of 5,000 kW, at a cost of $500,000.— 
Reuter’s Trade Service (Sydney, Nova Scotia). 

Carlisle.—Loans.—The City Council has received sanction 
to a loan of £2,900 for extending the supply of electricity to 
Currock. A further loan of £6,000 for meters, transformers, 
and sub-stations has been applied for. r 

Cheadle and Gatley.—E.ecrriciry Orper.—The Urban 
Council has applied to the Electricity Commissioners for an 
Order to enable it to supply electricity to Northern Etchells, 
which is outside the Council’s area. 


Continental.—France.—The Société Havraise d’Energie 
Electrique has secured an extension of its concession to supply 
Havre by 15 years. A number of schemes are to be put in 
hand, including the installation of a 30,000-V distribution 
cable linking the station at Havre with that at Zainville, 
additions to the plant at both stations, and the setting up of 
a telephone network linking up the power stations and sub- 
stations. The company is increasing its capital from 25,000,000 
to 45,000,000 fr. in order to carry out the work. 

_A Bill has beeri passed by the Government granting a sub- 
sidy of 600,000,000 fr. to enterprises for the distribution and 
application of electricity. 

BeiGium.—According to the report of the Société d'’Elec- 
tricité de l’Escaut, of Antwerp, the output of the generating 
stations last year reached a total of 38,373,160 kWh, an in- 
crease of 8,313,549 kWh over 1921; the number of consumers 
increased during the year from 9,426 to 11,374. During the 
past year the second branch of the 15,000-V transmission line 
serving the town of Lierre was brought into service. A con- 
cession for the supply of electricity to a number of towns and 
villages on the left bank of the Scheldt during a period of 
40 years has been secured. In order to meet the increased 
demand, a further 10,000-kW turbo-generator set is to be 
installed, while negotiations are also proceeding with the 
authorities of the Province of Antwerp in connection with the 
extension of the company’s high-pressure system along the 
banks of the canal connecting the River Meuse and the 
Scheldt as far as Beersse. 

Dover.—Exectricity ScHeme.—At a recent meeting of the 
Electricity Committee it was reported that the Electricity 
Commissioners have refused to sanction the Committee's 
scheme for two new 1,500-kW turbo-generators, but have 
agreed to one turbine being installed. The Folkestone Elec- 
tricity Co. has been empowered to install a similar set, but in 
both instances the consent of the Commissioners is subject to 
the two towns linking up for electricity supply. With regard 
to the linking-up, the Commissioners consider that each under- 
taking should pay the cost of extending the cables to its own 
borough boundaries, and that they should share the expense 
of the remaining link (four miles). The Committee has ap- 
proved this, and negotiations with the Folkestone company 
are to proceed. 

Faversham.—ELecrricity CHarces.—The Town Council has 
applied to the Electricity Commissioners for an Order, 
authorising it to charge a maximum of Is. per kWh for elec- 
tricity, with minimum payments of lds. for each winter 
quarter and 10s. for the summer quarters. 


Grays.—Loan.—Tbe Urban Council has applied to the Elec- 
tricity Commissioners for sanction to a loan of £2,500 for 
mains. 

Harrogate.—Loan.—The Town Council is applying to the 
Electricity Commissioners for sanction to borrow £6,000 for 
mains. 

Henley-on-Thames. — Etectricity Suppty.—The Town 
Council has decided to accept the offer of the Thames Valley 
Electric Supply Co. to distribute electricity within the borough. 


Irish Free State.—Limerick.—The Corporation proposes to 
expend £15,000 in providing new machinery for the electricity 
works. It is not considered advisable to erect a new station 
at present, but it is hoped that it will soon be possible to 
undertake this work. 

KinGstown (Co. Dusiin).—The Urban District Council pro- 
poses to install electric lighting in the district, and an elec- 
trical engineer is to be appointed to prepare plans, &c. 


Keighley.—Loan.—The Electricity Committee has recom- 
mended that application be made to the Electricity Com- 
missioners for sanction to the borrowing of £7,000 for sub- 
station equipment. 


Lianelly.—Srecia Orper.—The Llanelly and District Elec- 
tric Lighting and Traction Co., Ltd., has applied to the 
Electricity Commissioners for a Special Order authorising it 
to extend its area of supply so as to include the parishes of 
Llangennech and Llanedy. 


London.—Hackney.—Street Lighting —Owing to the num- 
ber of accidents which have occurred on account of the 
centrally-situated electric lighting standards in Cazenove Road, 
the Council has decided to remove these and install a scheme 


of lighting by lamps suspended from steel-wire ropes stretched. 


between side standards. The cost is estimated at £400. 


Increased Sub-station Capacity.—The electrical engineer 
has reported that the existing sub-stations are now working 
at very near their safe load, and the rate at which the use 
ot electricity is increasing necessitates attention to this 
matter. The Council is too far commutted to the use of d.c. 
distributors to alter the system of distribution, and it is there- 
fore recommended that land be acquired immediately, at a cost 
of about £8,000, for the erection of additional sub-stations. 
The Electricity Commissioners are to be asked for sanction to 
the borrowing of this amount. 

Stoke Newineton.—The Electric Lighting Committee re- 
commends the institution of a scheme for wiring houses and 
supplying apparatus on a hire-purchase basis, the period of 
repayment to be not more than five years. Sanction is sought 
to the expenditure of £300 on the scheme which, it is recom- 
mended, should continue in operation for 12 months in the 
first instance. 

Malvern.—Correction.—In our issue of March 2nd (p. 337) 
we stated that the Urban District Council was applying for 
an Order fixing the maximum price of electricity at 10d. per 
kWh, and also that the Council was giving a supply of 
electricity to the Great Western Railway Co. We regret 
that both of these statements were incorrect. 

Morecambe.—Loan.—The Town Council is applying to the 
Electricity Commissioners for sanction to the borrowing of 
£15,000 for mains and services. 

Surrty.—The West Gloucester- 
shire Electric Light Co. has informed the Urban Council that 
it is applying for an Order to supply electricity in the Urban 
area, the price mentioned being 10d. per kWh. Another com- 
pany is seeking similar powers. The Council has appointed a 
deputation to discuss the matter with the Stroud Rural 
Council. 

New Zealand.—Tarik! Execrriciry Scueme.—The Cabinet 
has approved the proposal made by the Taranaki Electric 
Power Board to develop 2,000 h.p. at Tariki—Reuter'’s Trade 
Service (Melbourne). 

Newport (Mon.).—Rerort uron Extensions.—The Borough 
Council has unanimously approved a report upon extensions 
and improvements required at the electricity works, prepared 
by the electrical engineer (Mr. A. Nichols Moore). Briefly 
summarised, this report recommends the installation of a 
complete boiler equipment at a cost of £13,118; the adaptation 
of a 3,750-kW turbo-alternator for operation on the high- 
pressure steam range to effect greater economy in running 
(£550); the installation of a 5-ton evaporating and de-gassing 
plant, at £4,125; the improvement of the ash-handling 
arrangements (£3,541); the completion of the alteration of 
the single-phase frequency from 87.5 to 50 cycles by the shut- 
ting down of the plant at the Lianarth Street station; the 
modernisation of feeder and distribution systems; the im- 
provement and extension of sub-stations; the provision of new 
meters (£6,000); and the purchase of domestic apparatus 
(£2,000). Detailed estimates of these and other improve- 
ments bring the total projected expenditure to £151,284. 


Newton Abbot.—Arsirration.—In the course of arbitration 
proceedings to determine the fair price which should be paid 
by the Council for the Newton Abbot undertaking of the 
Urban Electric Supply Co., Mr. C. H. Wordingham gave 
evidence for the Council. According to a report by the 
Western Morning News and Mercury, Mr. Wordingham esti- 
mated the net revenue of the undertaking for 1922 at £7,073, 
from which he deducted £2,344, due to excessive charges. 
There was also a further sum of £1,730, less annual deprecia- 
tion, leaving the net maintainable revenue at £2,999. This 
sum, at 13 years’ purchase, amounted to £38,987, but against 
this was the sum of £33,299 for annual depreciation (which 
would probably have been set aside to a special fund), 
leaving £5,688 as the total present value of the undertaking. 
Cross-examined by Mr. Tyldesley Jones, K.C. (for the com- 
pany), witness agreed that the present-day replacement cost 
of the undertaking would be £77,680, and also that with the 
deduction of depreciation for the life of the undertaking, as 
before, this figure would still be £44,381. Mr. E. T. Ruthven 
Murray agreed with the evidence of Mr. Wordingham. 


Perth.—New Feeper Casie.—The Corporation is to lay a 
new feeder cable at an estimated cost of £4,250. 


Price Reductions.—The following reductions are being 
made in the charges for electricity from April Ist next :— 

Buiackroou.—All electricity tariffs by 15 per cent. 

Buxton.—Lighting and power, a reduction of 4d. per kWh. 

PortsmMoutH.—Lighting within the borough: first 5,000 
kWh per annum, 6d. per kWh; 5,000 to 10,000, 54d. per kWh; 
10,000 to 20,000, 44d. per kWh; beyond, 33d. Power: up to 
20,000 kWh, Lid. per kWh; beyond, Ijd. per kWh. Supplies 
outside the borough, 2d. per kWh extra for lighting and 4d. 
per kWh extra for power. 

Selby.—INavGuRATION SuprLy.—The formal switching on 
of the electricity supply took place on March 22nd. The 
supply is being furnished by the Yorkshire Electrical Distri- 
bution Co. 


Rothesay.—Evecrriciry Scaeme.—The Town Council has re- 
ceived an offer from the Tramways Co. to supply electricity 
from its power station at a minimum cost of £2,500 per an- 
num for a period of five years, and has decided to obtain a 
report from its consulting engineer on the matter. 
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United States.—On1o.—According to the Ohio Committee 
on Public Utility Information, a tentative programme is in 
hand involving the expenditure of over $75,000,000 during 
the next three or four years for the provision of electrical 
energy throughout the State. This programme, part of which 
will be carried out during the present year, includes the estab- 
lishment of a system which will link together most of the 
large power stations of the State. Before the end of the 
present year it is anticipated that the stations between the 
Ohio River and Lake Erie will be linked up.— Electric Railway 
Journal. 

_Warsop (Notts.).— Suprrty.—The Urban Coun- 
cil has decided to make a canvass to ascertain the probable 
number of consumers, with a view to obtaining a supply of 
electricity in bulk from the Staveley Coal & Iron Co. 


Whitehaven.—Loan.—The Council has applied to the Elec- 
tricity Commissioners for a loan of £1,580 for public lighting 
at Harras Moor and Monkwray. 

Wolsingham.—Etectriciry Scheme.—A report on a scheme 
for the lighting of the district by electricity has been adopted 
by the Weardale Rural District Council. Electricity is to be 
supplied by Messrs. Rogerson & Co., of Wolsingham Steel- 
works. The charge is to be 4d. per kWh for the first 30,000 
kWh, with a reduced charge of 34d. or 3d. per kWh beyond 
this amount. An overhead system is to be adopted. The 
area to be covered will be determined after consideration of 
the engineer's report: 


TRAMWAY AND RAILWAY NOTES. 


Continental.—Spain.—The Compafiia de la Ferrocarriles de 
Catalafia proposes to construct an electric tramway. between 
San Juan and San Jeroromio, and surveys are being made. 

France.—A scheme is in hand for extensions to the Paris 
peop ea Railways, and it is proposed to raise a loan of 
£10,000,000 for the purpose. 

Edinburgh.—New Rovute.—The tramway extension from 
_— to the Braid Hills terminus was opened on March 


London.—The trailer cars on the L.C.C. tramway system 
have been withdrawn, except those running on the Sector 
Street to Greenwich route. 
BreakbowNn.-—The trains on the Metropolitan Railway were 
delayed for three-quarters of an hour on Monday last owing 
to a breakdown at the Neasden power station. 
Liverpool.—Loan SanctioneD.—The City Council has re- 
ceived the sanction of the Ministry of Transport to the bor- 
rowing of £100,000 for the renewal and doubling of tramway 


track on certain routes, and for a new tramway depot and 
offices. 


Manchester.—New Rovutt.—The Tramways Committee pro- 
poses to lay a new double track to link up Chorlton-cum-Hardy 
with Levenshulme, a length of 3} miles. 

Newcastle-on-Tyne.—New Cars.—The Transport and Elec- 
tricity Committee has decided to purchase 25 additional tram- 
cars. 

_Rotherham.—Track Rexewats.—The Town Council has de- 
cided to renew certain portions of the tramway track at a 
cost of £30,130. 

RaiLtess Cars.—The Council has under consideration a 
proposal, submitted by the tramways manager, that powers 


be obtained to run railless cars to Thureroft and on the 
Clifton route. 


TELEGRAPH & TELEPHONE NOTES. 


Portugal.—TeLeruone Rates.—he Minister of Commerce 
declares that an increase in telephone charges by 75 per cent. 
for commercial and 12 per cent. for private subscribers is to 
be made by the Lisbon Telephone Co., an English enterprise. 
—Financial Times. 

Russian Island.—Suirring Rapio Service.—The Board of 
Trade is informed by H.M. Consul at Vladivostock that two 
radio stations on the above-named island, near Vladivostock, 
are now available for the exchange of messages with merchant 


— a The call signals of the stations are ‘“‘R AS” and 


The Telephone Service.—New Excuance.—A new tele- - 


phone exchange was opened at Warrington on Saturday to re- 
place the existing exchange. Additional trunk lines will be 
brought into service between Warrington, Manchester and 
Liverpool. 


United Devetopment—The develop- 
ment in the use of the telephone by Americans is illustrated 
by a proposal of the American Telephone & Telegraph Co. to 
increase its capitalisation from £159,000,000 to £425.000,000, 
thus making it the largest company in the United States. If 
the shareholders approve the company will be 
capitalized at about £10,500,000 more than the Steel Corpora- 


tion, which hitherto has enjoyed the prestige of having the 
largest authorised capital stock in that country. In support 
of their proposal the directors mention that last year more 
than 600,000 new stations were opened at a cost of more than 
£38,000,000. The company and its subsidiaries now operate 
14,050,565 telephones and more than 30,000,000 miles of wire. 
i average number of calls made daily is 38,000,000.—Daily 
ail. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Broadcasting.—THeatre Bax.—The Theatrical Managers’ 
Association, at its annual meeting last week, unanimously 
recommended its members to give no facilities at present for 
broadcasting.—The Times. 

HoneycoMB AND DUOLATERAL Coits.—The Western Electric 
Co., Ltd. (the owners of the patent covering the above-named 
coils) have, in fairness to the Igranic Electric Co., Ltd. (the 
sole licensees) taken action to stop the unauthorised manu- 
facture and use of such coils; therefore those who use or 
possess coils of that type which are not made by the Igranic 
Electric Co., Ltd., should get them licensed or replaced by 
genuine coils before April 30th on payment of a small royalty 
graduated according to the size of the coil. After that date all 
persons (and this warning applies equally to amateurs as well 
as traders) having unlicensed infringing coils in use or on sale 
are liable to action without further notice. 

RE-RADIATING Paris Time SiGNats.—A further innovation in 
the programme of the Manchester station of the British Broad- 
casting Co. is the re-radiation nightly of the time signals from 
the Eiffel! Tower at 10.44 p.m. on a broadcasting wave-length. 
The Paris station works on a wave-length of 2,600 metres, and 
the Manchester station receives the messages on that wave- 
length and transmits them on its own wave-length of 385 
metres. This is done automatically by the electrical connec- 
tion of the receiver to the transmitter. The delay introduced 
is exceedingly minute, as the re-transmitted signal is only 
1/300th part of a second behind the original. Paris time 
signals are, of course, Greenwich mean time. The successful 
accomplishment of this feat has been attended with no little 
difficulty, and it is of interest to know that the aerial used 
for receiving Paris is a small one running almost directly 
underneath the main transmitting aerial at Trafford Park. 
Furthermore, the receiver used is instulled only a few yards 
from the high-power transmitter which is passing on the sig- 
nals on the broadcasting wave-length. Those who have ex- 
perienced trouble with interference from broadcasting stations 
in their vicinity will doubtless appreciate what has been done 
by the engineers of the Metropolitan-Vickers Electrical Co., 
Ltd., in achieving selectivity of reception. 


Canada.—New Stations.—The British 
Empire Steel: Corporation contemplates the erection of radio 
stations at Sydney, Nova Scotia, and at Bell Island, New- 
foundland, by means of which communication will be main- 
tuined with the company's fleet of steamers, also between the 
head office at Sydney and the iron mines at Bell Island.— 
Reuter’s Trade Service. 


China.—BroapcastinG Ban.—The Government of China has 
refused the request of American manufacturers to be allowed 
to establish radio-telephone broadcasting stations and to sell 
receiving apparatus in China. The refusal is based on a tech- 
nical interpretation of clauses in the Washington treaties re- 
lating to the maintenance of radio-telegraph stations in China. 


France.—New Rapio Station.—The station at Pézenas, in 
the department of Herault, whose building was begun in 1919 
and then stopped, has now again been taken in hand and is 
to be completed. It is intended to form a direct link between 
France and her North-African possessions. 


South Africa.—Rapio TELEGRAPHY.—Several alterations have 
been made in the ‘‘ Wireless’ Bill by the Select Committee 
which is considering the matter. The capital of the South 
African Wireless Co. has been fixed at £500,000, which may 
be increased or reduced with the consent of the Government. 
The Marconi Co. will take four-fifths of the capital and the 
South African public the remainder. Owing to the difficulty 
of obtaining a site the receiving station may be within range 
of gunfire from the coast, but the transmitting station must 
be out of range. Provision is made for a new agreement 
ensuring the right of the South African Wireless Co. to use 
all patent rights in the present and future owned or controlled 
by the Marconi Co. free of any payment.—Reuter (Cape 
Town). 

Spain. — BroapcastTiInG.—The Diputacién Provincial de 
Madrid, on the proposal of the vice-president of the Corpora- 
tion, Sefior Arizmendi, is studying ,the measures to be taken 
for the creation of a broadcasting service in the capital and 
the provincial towns, with an organisation similar to that 
established in England, for which purpose a _ transmitting 
station would be installed at Madrid of sufficient power for its 
radius of action to reach the most distant towns in the 
provinces. In order to meet the expenses the Diputacidén 
would collect a tax on all apparatus installed by private per- 
sons used for receiving messages from the Madrid station. 
The Comision de Fomento of the Diputaciédn has agreed that 
the carporation should request Government authorisation for 
the exploitation of the service—Reuter’s Trade Serwice 
(Madrid), 
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Sweden.—BroapcastinG.—According to the Department of 
Overseas Trade the broadcasting stations proposed to be estab- 
lished by the Swedish Telegraph Administration (Radio 
Bureau) are intended to be of a power of 1 kilowatt, and 10 
such stations are proposed, the first to be built being those in 
Stockholm, Gothenburg, Malme and Orebro, and later on 
stations in Kalmar, Falun, Sundsvall, Ostersund, Umea and 
Lulea. The initial cost of each station is put at 115,000 kr. 
They will work with a wave length not exceeding 425 metres. 
Seven hours a day will be allotted to the broadcasting pro- 
gramme of the company, and one half-hour is to be reserved 
for the.use of the Government between 6 p.w. and 9 p.m. in 
case it wishes to make any announcement in this way. 
Advertising by broadcasting will not be permitted. 

Certain alterations in existing wireless legislation (law of 
March 31st, 1907) will be necessary, and the Telegraph Ad- 
ministration has therefore requested the Government to lay 
this question, together with its proposals, before the Riksdag 
now assembled. 

United States.—Ravio Converence.—Mr. Hoover has decided 
to call a conference within the next month or two to de- 
termine whether the confusion and congestion in broad- 
casting and amateur operation cannot be relieved; broad- 
casters, manufacturers and users of radio equipment will be 
invited. About 540 broadcasting stations are now operating, 
Mr. Hoover explained, and have but two wave-lengths, 
360 and 415 metres.. Mr. Hoover is considering the possibility 
of inducing the Navy Department to give up the control it 
now has over wave lengths*between 600 and possibly 800 
metres. A number of university broadcasting stations and 
educational institutions now using radio, he said, could 
arrange their equipment to use the longer 


waves,— 
Reuter’s Trade Service (Washington). 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the ‘paragraph 
indicates the issue of the Evectrica, Review in which the 
Official Notice appeared.) 


OPEN, 


_ Aberdeen.—March 26th. Electricity Department. Work 
in connection with the extensions at the electricity works, 
Milburn Street. City electrical engineer. 


Ashford (Kent).—March 28th. East Ashford Rural Dis- 
trict Council. Electric lighting installation, isolation hospital, 
Nor maa The surveyor, Albemarle Road, Willes- 

‘ough. 


16th. Postmaster-General’s De- 
partment. Telephone apparatus.* 

NewcastLe, N.S.W.—April 19th. Electricity Supply Depart- 
ment. Potentiometer and accessories.* 

Brispane.—April 25th. Tramway Trust. Twenty electric 
tramway trucks and 10 sets of two-motor equipment. 

MELBouRNE.—April 10th. Commonwealth of Australia. 686 
tons bronze wire, 1,899 tons copper wire, 714 tons galvanised 
wire. (See this issue.) 


Barking.—April 10th. County of London Electric Supply 
Co., Complete piping equipment for the Barking power 
station, including steam, water, and compressed air piping, 
water storage tanks, and auxiliary pumps. (March 9th.) 


Barnet.—April 4th. Board of Guardians. Rewiring of 
the workhouse, with repairs to the electrical installation. (See 
this issue.) 


Bedwellty.—March 28th. Urban District Council. Sub- 
station equipment, e.h.p. transmission lines, and l.p. distri- 
buting systems. (March 16th.) 


Belfast.—April 9th. Electricity Department. Induction 
motor-driven vertical-type centrifugal pump. (March 16th.) 
D.c. switchgear for sub-station. (March 9th.) 


Belgium.—The municipal authorities of Villers-l’Eveque 
(Province of Liége). cession for the supply of electricity 
for lighting and power purposes in the town. 


_ Cardiff.—March 29th. Electricity Department. L.p. 
insulated cables, e-h.p. cables, extension of e.h.p. main board 
switchgear, extension to boiler-house roof and steel bunkers, 
two cast-iron fuel economisers, and one electrically-driven 
low-lift pump. (March 16th.) 


Coventry.—March 28th. Electricity Department. One 
4,000-kW turbo-alternator with condensing plant and auxi- 
liaries. (March 9th.) 

April 19th. Electricity Department. 
switchboard. (March 16th.) 


Dublin.—March 28th. Irish Free State. -Postmaster- 
General’s Department. 20 tons of copper wire. (March 9th.) 


Edinburgh.—Midlothian and Peebles District Asylum.— 
— fittings, &c, Forms from clerk, 19, Heriot Row, Edin- 
urgh. . 


Pipework, two-phase 


India.—Bomsay.—April th. 
Railway Co. Electrification of Bombay suburban lines. 
Transformers, cables, switchgear, and converter sets. 
(March 9th.) 


London.—London County Council. March 26th. Steam 
and feed pipes and motor-driven feed pumps for the Greenwich 
power station. (See this issue.) 

IsLinGTON.—March 27th. Cleansing Department. One 10- 
h.p., 400-V, single-phase motor, with switchgear, &c., and 
lighting installation, at the Liverpool Road depét. (See this 
issue.) 


Lytham-St. Annes,—March 26th. 
L.p. cable. 


Manchester.—April 7th. Waterworks Committee. Two 
00-kW rotary converters, with static transformers, h.p. and 
lp. switchgear, &c.; four electrically-driven centrifugal 
pumps with switchgear, pipes, valves, &c. (March 9th.) 


New Zealand.—We.LINGTON.—May Ist. Public Works Ten- 
der Board. Oil filtering and testing sets in connection with 
the Mangahao electric power scheme.* 

May 29th. Two petrol engines, generators, and accessories, 
and six single-phase transformers.* 


Pentre.—Ruonpvpa.—March 29th. Rhondda Urban District 
Council. Electricity Department. A.c. house meters, cables, 
joint boxes, compound, and fuse boxes for 12 months. 
(March 9th.) 


Rumania.—ConstantzA.—Port Authorities. 
tric portal cranes.* 


South Africa.—Care Town.—April 5th. Municipal Council. 
3-phase lift controllers and motors.* 
April 18th. Air-cooled transformers.* 


Southampton.—March 27th. Electricity Department. 
One 1,000-kW rotary converter set complete, e.h.p. cables, and 
e.h.p. switchgear. (March 16th.) 


Stoke-on-Trent. — April 11th. Electricity 
Four water-tube boilers. (March 9th.) 


Uruguay.—Monte Viveo.—April Wth. State Electric Light 
Works. Blectric clocks.* 

May Ist. H.p. armoured cable, telephone cable, and acces- 
sories.* 

Warrington.—March 27th. 
trical goods for three months. 
sey Chambers. 


West Ham.—A 
cal wiring of 12 schools. 


Great Indian Peninsula 


Electricity Départment. 


Six 3-ton elec- 


Department. 


Board of Guardians.  Elec- 
Mr. A. Bottomley, clerk, Bew- 


il 5th. Education Committee. Electri- 
(March 16th.) 


*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 


CLOSED. 

Australia, Sypxey. — Electricity 

mended :— 

Weatherproof cables (£2,559).—W. T. Henley’s Telegraph Works Co., 
Lid. 


Committee. Recom- 


H.p. pin-type insulators (£667).—Cauney & Towe. 
spure parts for 5,000-kW turbines (£510); two air-coolers with alarm 
devices (£1,960).—Metropolitan-Vickers Electrical Co., Ltd. 
Apevatwe.—Adelaide Electric Supply Co., Ltd. Accepted :— 
In connection with the supply of 380 electric motors :— 
3-phase.—Metropolitan-Vickers Electrical Co., Ltd. 
“Wagner single-phase.—Wm. McLean & Co. 
Motor generators.—British General Electric Co., Ltd., and British Thom- 
son-Houston Co., Ltd.—Tenders. 


Belgium.—La Société des Ateliers de Constructions Elec- 
triques de Charleroi, last week submitted the lowest tenders for 
the supply and laying of underground cables for the electrified 
State railway system in the Cuesmes and Alost districts. 


Clacton.—Urban District Council. Accepted:— 
New Diesel engine, dynamo, cooling plant, &. Engine, £4,070; dynamo, 
£875; £1,226.—English Electric Co., Ltd. 


Dewsbury.—Board of Guardians. Accepted:— 
Electrical fittings for the new block for imbeciles (£169).-Mr. G. H. 
Turner. 


Glasgow.—Tramways Committee. Recommended:— 

Storage battery for Kinning Park sub-station.—Chloride Electrical Storage 
Co., Ltd. 

Signalling apparatus.—Siemens Bros. & Co., Ltd. : 

equipment.—Mectropolitan-Vickers Electrical Co., Ltd. 

Lighting fittings —Wardle Engineering Co., Ltd. 


Heywood.—Electricity and Tramways Committee. Ac- 
cepted :— 
Renewing 152 sets of battery plates (in lieu of the company's previous 
ler to repair part of the battery).—Tudgr Accumulator Co,, Ltd. 
Cable.—W. T. Henley’s Telegraph Works, Co., Ltd. 
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London.—St. Maryiesone.—Electricity Supply Committee. 
With further reference to our note on p. 42 of our issue of 
March 16th, the following summary of tenders for under- 
ground cables shows the prices quoted for 1,000 yd. of each 
of the sizes mostly used :— 


| 


jute served. 
Lead sheathed 
and armoured. 
Lead sheathed | & 
& jonly, with B.O,T. 
earth sheath. 
Lead sheathed 
and jute served 
with B.O.T. 
earth sheath. 
Lead sheathed 
and jute served 


| 
| 


£ 
14,267 16,774 2,336 


British Ins. & Helsby Cables, Ltd. 

Callender’s Cable & Construc- 
tion Co., Ltd..:. 

Edison Swan Electric Co., Ld. | 

Siemens Bros. & Co., Ltd. ... 

W. T. Glover & Co., Ltd. 141458. | 

Western Electric Co., Ltd. ... | 


W. T. Henley'’s Telegraph 
Works Co., Ltd... 
— Ediswan Cable Works, 


sv 


porn 


All prices subject to adjustment for variations up or down 
of 10s. per ton in the market prices of copper, lead, and steel 
armour. 

The Committee recommends that the tender of the British 
Insulated & Helsby Cables, Ltd., for the supply of under- 
ground cables as required by the Council during the year 
ending March 31st, 1924, at the prices set out in its tender, be 
accepted. 

Turbine feed pumps :— 

Price for 2 sets of 
Pumps and Turbines. 
20,000 gailons 10,000 gallons 
per hour. per hour. 
W.. H, Allen, Sons & Co., Ltd. 
Peter Brotherhood, Ltd. 
Worthingion, Simpson, Ltd. ... 
CG. & J. Weir, Ltd. (recommended) 

Pipe work and valves :— 

Out of j-in. Out of 4-in 
Steel Plate. Steel Plate. 
ing Go. (recommended) ... = ‘ 

Aiton & Co., Lid. 

Piggott & Co., Ltd. 

John Spencer, Ltd. 

Stewarts & Lloyds 

Foundry and Engineering Co., 

Meter 14,655 

High-pressure steam mains, valves and traps :— 

H. White & Co., Ltd. 

John Spencer, Ltd. ... out oad ‘ie 

Babcock & Wilcox, Ltd. (recommended) ... 

Foster Bros., Ltd. 
The Brightside Foundry & Engineering Co., Ltd. ... 

The lowest tender is not in accordance with the specification, 
which called for solid drawn piping. After careful considera- 
tion, the Committee recommends for acceptance the tender of 
Messrs. Babcock & Wilcox, Ltd., having regard to their experi- 
ence and also the fact that all the boilers and original steam 
mains at the generating station are of their design. 


Lonpon County Counci.. Highways Committee. Overhead 
electrical equipment, &c., in connection with the proposed 
tramways in Amhurst Park :— 

Clough, Smith & Co., Ltd. (accepted) 
National Electric Construction Co., Ltd. 
British Insulated & Helsby Cables, Ltd. 
Malcolm & Allan, Ltd. 


Newport (Mon.).—The Spearing Boiler Co., Ltd.,. has 
been successful in securing the order for extension of boiler 
plant for the Corporation electricity works. 


Portsmouth.—Town Council. Accepted :— 


Switchgear for the generating station (£952), and four transformers 
(£201 cach).—English Electric Co., Ltd. 


FORTHCOMING EVENTS. 


Royal Institution of Great Britain.—Saturday, March 24th. At 21, Albe- 
marle Street, W.1. At 3 p.m. Lecture on “‘ Atomic Projectiles and their 
Properties," by Sir Ernest Rutherford, F.R.S. 

of Electrical Engineers (North-Eastern Centre).—Monday, 
March 26th. At Armstrong College, Newcastle-on-Tyne. At 7.15 p.m. 
Paper on “‘ Werks Production,” by Mr. G. H. Nelson. : 

Industrial Lea and Oouncil.—\Wednesday, March 28th. At Caxton Hall, 
+ te At 7.30 p.m. Lecture on “‘ The Function of Capital,’’ by Mr. E. J. 

armeson. 


NOTES. 


Appointments Vacant.—Electrical engineer (£480), for 
the Iddo power station of the Government of Nigeria; 
assistant electrical engineer, Rs. 450/800 per month, for the 
South Indian Railway Co., Ltd. (See our advertisement 
columns to-day.) 


The Electro-Harmonic Society.—The last of this season's 
concerts took place at Caxton Hall on March 14th, when Sir 
James Devonshire, K.B.E., took the chair. A very long pro- 
gramme was rendered by Messrs. William Primrose (violinist), 
Clay Thomas (baritone), Hector Gordon (Scottish humorist), 
,and Fred Wildon (** phonofiddleoddities ’’), and the Misses 
Alice Lilley (soprano), Edith Furmedge (contralto) and Edith 
Eatherly (songs at the piano). Mr. Bernard Flanders, 
A.R.A.M., acted as accompanist. The eccentric behaviour of 
Mr. Fred. Wildon was greatly appreciated by the audience, 
and his treatment of the phonofiddle’’ was excellent. 
The remainder of the programme was uniformly good. 


Steam Nozzles.—The Steam Nozzles Research Committee 
of the Institution of Mechanical Engineers has issued its 
second report. A detailed description of the test apparatus 
appeared in the first report published earlier in the year. The 
method of test chosen was the measurement of the impact 
of a jet of steam, issuing from @ nozzle, upon an impulse 
plate or cage. The latter was so designed that the momentum 
of the jet was all absorbed on impact, and was arranged so 
that the steam could only leave the cage at right angles 
to the axis of the jet. The chosen method of determining the 
efficiency of such steam nozzles as were actually suitable for 
turbines required the experimental determination of :—(a) The 
average actual velocity of the steam at or near the exit from 
the nozzle; and (b) the theoretical linear velocity of the 
steam at or near the exit from the nozzle. Methods were 
fixed for determining impulse measurement, the discharge, 
pressure readings, exhaust pressure, atmospheric pressure, and 
the initial steam temperature. . 

Numerous reaction and impulse nozzles were tested, and 
‘the results obtained are set forth in some detail and illus- 
trated by means of curves and diagrams. The investigations 
included the effect of initial superheat on the value of the 
critical velocity, the efficiency of convergent nozzles, the 
efflux angles of the steam, . The financial assistance 
afforded by the Department of Scientific and Industrial Re- 
search and the British Electrical and Allied Manufacturers’ 
Association is acknowledged. 


The Resistance of Alloys to Corrosion.—A symposium and 
general discussion on this subject will be held at the Depart- 
ment of Applied Science, The University, Sheffield, on April 
13th. The meeting is being organised jointly by the Faraday 
Society, the Sheffield Section of the Institute of Metals, and 
the Manchester Metallurgical Society. The scope of the dis- 
cussion will include the new non-corrodible non-ferrous alloys, 
such as stainless nickel-silver and the nickel-chromium alloys, 
as well as stainless iron and steel. A general introduction to 
the discussion will be given by Prof. C. H. Desch, F.R.S., 
and numerous contributions of interest are yoo Further 

rticulars may be obtained from Mr. G. R. Bolsover, Brown- 

irth Research Laboratory, Princess Street, Sheffield, or from 
the secretary of the Faraday Society, 10, Essex Street, Strand, 
London, W.C.2. 


The Electrical Power Engineers’ Association.—On Satur- 
day last the London Western Section of the Association held 
its annual dinner at Pritchard’s Restaurant, under the chair- 
manship of Mr. B. B. Heaviside, A.M.I.E.E. 

After proposing King,’’ the chairman gave The 
Association,’’ which, he said, was out for self-protection, .and 
had every confidence in Mr. W. J. Oswald, the president— 
confidence increased-by the excellent result of the ballot. The 
Halifax affair was a blessing in disguise, as it had pulled 
them together and increased their membership. 

Mr. Oswald, responding, said he bore a heavy responsibility, 
but the redeeming feature was the type of men on the 
National Executive Council. They had already accomplished 
much; the success of the Association was due to their honesty 
of purpose and intense interest in the industry. Yet in 
December they were accused of underhand conduct in enter- 
ing into agreements wit hthe manual workers’ unions: he 
repudiated the insult. They had the good of the industry at 
heart, as was proved by the peace which had reigned for 
‘the last three years. The men engaged in .the industry must 
be worthy of their trust; the first aim of the Association was 
to obtain proper remuneration and thus attract the right men, 
and in that they were successful in June, 1920, but that was 
only part of their purpose—they were in earnest in seeking 
to uplift their profession, as was shown by their recent re- 
port on the training of engineers. But they were under sus- 
picion because the employers could not see that they were 
animated solely by the wish to establish peace and stability 
in the industry. The Corporation of Halifax sought a reduc- 
tion of 25 per cent. from the agreed salaries, but not on the 
score of necessity, for last year the undertaking made a gross 
profit of over £20,000, which was 13.7 per cent. on the 
capital outlay. There was no ‘extenuating circumstances 
for the discreditable action of the Corporation. He was proud 
of the men who refused such terms. The Association had 
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sought to settle the matter by negotiation, but before the 

District Joint Board met, the Corporation cleared the staff 
out of the station. The Association had taken up the 
challenge and would stand by the men of Halifax; the ballot 
papers were sent out on Saturday and 80 per cent. were 
returned by Wednesday, of which 98 per cent. were in support 
of the National Executive Council. On Friday there was a 
meeting of the National Joint Board, at which the employers 
stated that they did not wish to break up the E.P.E.A.; but 
his impression was that they wished to put it in their pocket. 
The Association expressed willingness to make the wording 
of the agreements clear, and even to delete Clause 5; but when 
they met again in the afternoon for that purpose, a new 
point was put forward. The employers demanded an assur- 
ance that under no circumstances would the E.P.E.A. resort 
to drastic national action, without which assurance they would 
not discuss anything. But the Association would not be 
dictated to by any section of the industry, either the employers 
or the manual workers; it would stand for freedom of thought 
and action. The members were determined to reinstate their 
men at Halifax, and to stand by Whitleyism. 

Mr. W. H. Healy proposed *‘ The Visitors, the Ladies, and 
the Press,”’ remarking that that gathering made a landmark 
in the history of the Association; visiting members were pre- 
sent from all parts of the country. 

Mr. M. Whitgift responded, urging that the Association 
should secure all the publicity that was possible in the present 
crisis. Certain men had been enrolled to help in power 
—. hoped they would not do so in opposition to the 

Mr. A. Murdoch proposed ‘Our Section and Our Chair- 
man,’ and, recalling the early days of the Association, said 
it had gained the respect of everyone except the employers, 
whilst the community had lost nothing by it, but on the 
contrary, had gained in the more economical working of power 
stations. 

Mr. B. B. Heaviside (chairman) replied, claiming that the 
Association was always out for high principles; the result of 
the ballot showed that it was sticking together, and it could 
not have had a better president than Mr. Oswald to see it 
through the present crisis. 

An excellent programme of music enlivened the proceedings, 
and the function was in every way very successful. 

Mr. W. A. Jones, the secretary of the Association, made the 
following statement on Monday last :— 

“The negotiations respecting the wage schedules and 
working agreements broke down because the employers raised 
an entirely new issue. They contended that as ours was a pro- 
tective association, we had no right to take national drastic 
action under any circumstances. We replied that we reserved 
to ourselves the right to take such action if all other consti- 
ae methods failed and we considered it necessary to 

sO. 

“We shall expect the Ministry of Labour to move quickly 
in the matter. Much will depend on the action of the em- 
ployers. We have been discussing this question of the revi- 
sion of the wage schedules for the last 18 months. Our in- 
formation is that the employers intend to force the issue. 
We understand they are meeting sectionally in various districts 
to consider ‘ cuts,’ which they propose to introduce in differ- 
ent centres, and that they will meet as a national body of 
employers on Thursday to come to a general decision. 

“If reductions are enforced without negotiations a crisis 
may develop speedily. ‘The National Executive of my Associa- 
tion has authorised the General Purposes Committee to take 
drastic action, if all other means fail, within 14 days. 

‘“* We shal! meet again on Saturday to consider the position, 
and if no satisfactory action has been taken by the Ministry, 
or the employers attempt in the meantime to break down, 
sectionally or nationally, the agreed salaries schedule and 
conditions, we shall be compelled to take immediate steps to 
resist.”’ 


Incandescent Electric Lamps.—At a meeting of the 
National Association of Supervising Electricians on March 
13th, Mr. Bernard B. Dudding, F.Inst.P., of the General Elec- 
tric Co., Ltd., delivered a lecture on the above subject. Mr. 
W. E. Highfield, M.I.E.E. (president), occupied the chair. 
The lecturer devoted his opening remarks to a brief review 
of lighting from the earliest times, leading up to the develop- 
ments of the past and present centuries in the direction of 
electrical illumination. The history culminated in a refer- 
ence to the development of the gasfilled tungsten lamp by 
Dr. Langmuir in 1913. This, said the lecturer, was produced 
by attention to definite physical laws, and he went on to 
explain what these laws were. The rays from a heated body 
only affected the visual sense over a small range, and by 
means of curves the speaker showed that this range increased 
as the temperature of the heated body was raised. The prob- 
lem was,. therefore, to run a filament at the highest tempera- 
ture possible without evaporation or oxidisation. This could 
only be accomplished by using an inert gas, such as argon or 
nitrogen, as the surrounding medium. This raised the question 
of the energy loss due to the use of gas. Langmuir ascer- 
tained that the hot gas near the filament remained stationary, 
forming an.envelope. This envelope was, however, of a con- 
stant thickness for any particular gas, irrespective of the size 
of the filament. Therefore, if a large Wire was used the 


temperature could be raised, and the gain of energy was not 
entirely masked by the effect of the gas. But the use of a 
thick wire lowered the resistance which was necessary to pro- 
duce incandescence. Langmuir found that the fine wire and 
its resistance could be retained by winding it in the form of 
a close spiral. 

Then, turning to the actual production of the gasfilled lamp, 
the lecturer exhibited lantern slides illustrating the various 
processes. The glass had to be very carefully made, and to 
counteract the colouring effect of iron traces, manganese was 
added. Electrolysis in the glass had to be guarded against 
as the filament was seriously affected by the products set free. 
All traces of air and vapour had to be removed and three 
types of air pump were employed to ensure this. Platinum 
was originally used for the leading-in wires, but its cost 
led to the adoption of nickel-steel plated with copper. To 
ensure a close affinity with the glass seal, this wire was passed 
through potassium borate. The argon and nitrogen for the 
lamps were produced from liquid air. The oxygen was removed 
by burning a hydrogen flame in the gas; this formed water 
vapour which was removed by passing the gas over caustic 
potash or soda. A mixture of argon and nitrogen was used 
for the smaller lamps, but in the larger sizes, nitrogen alone 
was used. 

The production of the wire was then dealt with. The 
nature of the powdered metal was shown by means of slides, 
and photo-micrographs illustrating the structure of the metal 
after sintering, swaging, and drawing were also shown. The 
lecturer demonstrated by this means the gradual breaking up 
of the structure by the continual passage of electricity. The 
effects of residuary water vapour and CO, were explained. If 
the former were present tungsten oxide was formed, and this 
meant the thinning of the filament in places and the deposition 
of the oxide in others. A similar trouble arose from the 
presence of CO,. 

In conclusion, the speaker said that little further develop 
ment could be expected with regard to the vacuum lamp. The 
limiting factor of the gasfilled lamp was the mechanical 
strength of the wire at high temperatures—its ability to sup- 
port the filament. 

A cabinet device was used ty the lecturer to show the in- 
creased light obtained by raising the temperature of the fila- 
ment, the examples ranging from a simple candle lamp to 
the ‘‘ daylight ” type. Many other exhibits were on view by 
which a good idea of the manufacture was obtainable. 

Report on Railway Accident.—Major G. L. Hall has re- 
ported to the Ministry of Transport upon an accident which 
occurred on January 16th at New Cross on the Brighton Sec- 
tion of the Southern Railway. The accident was due to an 
electric train running into the rear of an engine and van 
standing at a platform; three passengers, a motorman, and 
the guard of the electric train were injured, and a guard in 
the stationary brake van was also hurt. Major Hall finds that 
the mishap was due to a signalman’s having forgotten the 
waiting train and signalling “all clear "’ to the electric train. 
The signalling arrangements for working this platform line 
are stated to be open to criticism, and in his recommendations 
the inspector says that the platform road should be track- 
circuited, and the existing block instruments should be re- 
placed by others better suited to the purpose. The company 
proposes to carry out these alterations. 


Diesel-electrically-driven Barges.—The General Electric 
Co. of America announces that two Diesel-electrically-propelled 
barges, the first in the United States with this type of drive, 
have been ordered by the Minnesota All-Water. Transit Co., 
of Duluth. They will be operated on the Great Lakes and 
the New York State Barge Canal during the summer, and 
between the West Indies and Atlantic ports during the winter 
season. The electrical equipment is being manufactured at 
the local plant of the General Electric Co., and delivery will 
be made in April. The equipment of each barge will consist 
of two Lombard-Governor Diesel engines burning crude oil, 
each of which will drive two 250-kW, G.E. generators. These 
in turn supply electricity to drive two 250-h.p. motors, one 
attached to each of the twin propellers. The motors are rated 
at 180 r.p.m., which will give the barge a speed of approxi- 
mately eight knots.. There will also be a 40-kW auxiliary gene- 
rator to be used when the barges are in port, and all auxiliary 
equipment will be electrically operated. 

It is declared that but one-third of the amount of fuel oil 
will be required with the Diesel-electric drive, as compared 
with a steam-driven barge of the same tonnage. These barges, 
254 ft. long, with a beam of 42 ft., and a deadweight tonnage 
of 2,000, were designed by Mr. Henry Penton,.of Cleveland, 


‘Ohio.—Reuter’s Trade Service (New York). 


High-Pressure Transmission Lines.—It is reported from 
France that preliminary arrangements are being made for 
the holding of the second international conference on 
high-pressure transmission lines in October next. It will be 
recalled that the original conference was held in. Paris. in 
November, 1921. 

A Wire-Radio Electro-Capillary Relay.—The above-named 
relay was demonstrated at the January 26th meeting of the 
Physical Society of London by Major C. E. Prince, O.B.E. The 
relay is intended for use with a calling device in connection 
with high-frequency currents _—s as carrier waves for tele- 
phony over power mains. The high-frequency current is 
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rectified and passed through a thread of mercury in a capillary 
tube, in contact at each end with acid, platinum wires—by 
which the current enters and leaves—being immersed in the 
latter. The passage of the current causes the mercury thread 
to move, and it was suggested many years ago by Wheatstone 
that this thread might be made to close an electric circuit; but 
practical difficulties prevented the successful application of the 
idea. In the present invention the capillary tube is arranged 
horizontally on a beam which, as soon as the mercury moves, 
over-balances in consequence of the weight of the latter and 
closes the circuit of a call bell or lamp. To prevent the evapo- 
ration of the acid the cups containing it are connected by a 
further capillary tube, which serves to equalise the pressure, 
and the tube in which the mercury thread lies is widened at 
its middle point to form a chamber for the reception of 
bubbles and other obstructions which may have got into the 
tube before sealing. 

The circuit arrangements provide for the restoration of the 
mercury to its original position whether the call is answered 
or not. In series with the thread and with a rectifier is a con- 
denser in which the charge that has passed round the circuit 
is stored, and after the call this charge is sent through the 
mercury and acid in the reverse direction. The required dis- 
charge is effected by contacts which short-circuit the rectifier 
when the switch-hook is raised, but if the call be unanswered the 
same result is produced more slowly by a high-resistance leak. 

The instrument will respond to currents of 4 or 5, or even 
2 microamperes, and will function during long periods without 
attention. Its sensibility was demonstrated by passing 
through it the voice-current from the secondary of a micro- 
phone transformer, and subsequently the current from a single 
dry cell in series with the body of the demonstrator. If the 
leak resistance be small enough Morse signals will fail to effect 
a call in consequence of the leakage which takes place during 
the intervals between the signal elements, while a series of 
long dashes will nevertheless be effective and can be used as a 
call signal. The cause of the movement of the mercury is 
obscure, and the phenomenon is of some interest to physicists. 
The total movement appears to be proportional to the coulombs 
which pass, so that the arrangement might be used as a 
quantity meter for small currents, such as voice currents. 


Automatic Signalling on the Mersey Railway.—There has 
recently been erected on the Mersey Railway a signalling 
installation which is claimed to be of a unique character, since 
it includes the automatic operation of points. Just over twelve 
months ago, there was brought into service on this line, and 
has since been operating most satisfactorily, a system of auto- 
matic signalling between Hamilton Square, Firkenhead, and 
Liverpool Central (low level) stations, which provided for ad- 
ditional signals in the river section of the tunnel, and was 
of particular technical interest in that the track circuits had 
probably ballast resistance lower than any previously installed. 

At that time the signalling at Liverpool Central (low level) 
station itself, was still of the mechanical type, and Sykes lock 
and block instruments. were fitted at the two cabins which 
were used to operate the station. The increasing traffic on 
the Mersey Railway has caused the general manager and engi- 
neer, Mr. J. Shaw, to consider improved signalling arrange- 
ments at this station, which would enable an even more fre- 
quent service of trains to be run. Mr. Shaw very courage- 
ously decided to install at this station apparatus which would 
arrange for the throwing of a cross-over road and a pair of 
catch points, with their necessary signals, automatically. The 
station, which is the Liverpool terminus of the railway, has 
one island platform. Trains from and to Birkenhead arrive 
at and depart from the west end of the station, while at the 
east end the Nos. 1 and 2 platform roads are extended to form 
Nos. 1 and 2 sidings. A crossover is provided to enable trains 
to shunt from No. 2 platform road to No. 1 or No. 2 siding, 
and is so situated that a train arrives and stops at No. 2 
platform just clear of the cross-over road. A time arrange- 
ment is installed, which takes from 2 to 30 seconds to operate, 
and ensures that the train remains within a certain section 
of the platform road for a definite time of sufficient length to 
ensure that the train shall have come to rest. At the expira- 
. tion of this time, the cross-over is reversed, and the signal 
is cleared for the train to run into No. 1 siding. When this 
train is in the siding, the cross-over is again placed normal, 
and provided that the other road, No. 1, of the island platform, 
is clear of trains, a pair of catch points are reversed and the 
signal reading into this road is *‘ cleared’ so that the train 


may be reversed and brought to No. 1 platform, ready to load . 


passengers for Birkenhead. For this train movement, no 
human operater is necessary in the signal cabins, but, should 
it be desired at any time to operate the points manually, it 
can be done by altering the position of a lever installed in 
the signal cabin, when the automatic working is put out of 
service, and manual operation must be employed for the 
movement of points and signals 

The new system, briefly outlined above, was installed on 
February 4th, and on the same day the inspecting officer ot 
the Ministry of Transport carried out his inspection, and 
authority has been given to the Railway Co. to operate this 
new signallimg. In extended trials made under service con- 
ditions the system has worked most satisfactorilv. The in- 
stallation has been carried out by the Mersey Railway under 


the instruction of Mr. J. Shaw, in collaboration with the 
Westinghouse Brake & Saxby Signal Co., Ltd., which supplied 
the materials and designed the system. ‘ 

Some Mechanical Problems in the Rubber Industry.—A 
paper on the above subject was recently read before the In- 
stitution of Mechanical Engineers, by Mr. H. C. Young. The 
author stated that the primary horse-power installed in 
American rubber factories amounted to 430,000—or practically 
2 h.p. per worker employed. The output per worker aver- 
aged between 70 and 75 lb. per week. The paper proceeded 
to deal with such matters as heating, which the author advo- 
cated should be effected with waste steam; ventilation, to 
keep the factory temperature at from 65 deg. to 70 deg. F.; 
dust collection, for which a vacuum system was advocated ; 
lighting, upon which special stress was laid; and cabling and 
pipe trenches, which, the author said, should be kept outside 
the process shops if possible, the same remark applying to con- 
trols and switchgear. Turning to the factory operations, the 
author first dealt with washing. A battery of five washing 
machines with roll lengths between the cheeks of 30 in., re- 
quired 150 h.p. A motor of this size might be arranged to trip 
at 25 per cent. overload with a 15-second time relay. Tables 
showed that the energy consumed per lb. of rubber washed 
ranged from .085 to .155 kWh, according to the type of machine 
and the kind of rubber under treatment. After describing 
several makes of washing machines, the paper passed on to 
dryers and masticating and mixing mills. Test results were 
reproduced showing that a mixing mill had a consumption of 
from .120 to .181 kWh per Ib. of rubber mixed, and masticating 
mills a consumption of from .191 to .231 kWh per lb. After 
describing other processes the paper went on to deal with 
the forms of drive employed, and it was mentioned that syn- 
chronous motors of 1,000 h.p. had been used in American 
mills, but the author did not know of any of this size in 
Europe. 

An Automatic Pumping Installation.—An order has re- 
cently been received by Messrs. Electric Control, Ltd., for the 
whole of the automatic control gear for the motor-driven 
pumping plant to be installed at the Cardiff Docks of the 
Great Western Railway. This includes four automatic equip- 
ments, each for controlling a 650-h.p., 6,600-volt, slip-ring 
motor for the main high-pressure, multi-stage turbine pumps, 
and two automatic equipments, each for a 105-h.p., 220-volt, 
slip-ring motor, for the auxiliary pumps, together with the 
special selector control switchgear and accessories. The high- 
pressure controllers are of the air-break contactor type,. suit- 
able for starting and stopping the motors automatically 40 
times per hour. 

The scheme of control for the high-pressure motors is a 
special one, designed to give maximum protection to the 
motors, and to prevent high potential differences between the 
end windings thereof. It is believed that this scheme is unique 
in connection with the automatic control of high-pressure 
motors of large power, und opens up important developments 
in this direction. 

Irish Water Power.—Herr Buchi, a Swiss water-power 
expert, who was commissioned last year by the Dublin Cor- 
poration to study the hydro-electric possibilities of the Liffey, 
has presented his report. He considers that it will be feasible 
to erect two stations, one at Ballymore (Co. Wicklow) of 
12,000 kW, capable of producing 28,800,000 kWh per annum, 
and the other at Leixlip of 7,200 kW, with an annual pro- 
duction of 17,800,000 kWh. The power from these could be 
transmitted at a pressure of 50,000 V by overhead lines to 
Dublin. There is sufficient steam plant at present installed 
to act as an auxiliary to the water power. 

It is estimated that the total cost of the scheme outlined 
would be £1,130,000, divided as follows :—Ballymore works, 
with reservoir, £740,000; Leixlip works, £270,000; and the 
transmission line £120,000. The power would be distributed 


from a sub-station at Dolphin’s Barn on the outskirts of © 


the city, and the estimated annual output of the transformers 
is 41,800,000 kWh using water power alone, or 51,000,000 kWh 
with combined steam and water power. The respective costs 
per kWh delivered are placed at 0.57d. and 0.74d. The present 
demand in Dublin is about 15,000 kW, but it is expected that 
when normal conditions are restored this will increase to 
22,500 kW in 10 years. The reservoir at Poulaphouca, for the 
Ballymore works, would be so constructed as to regulate 
the flow according to the demand. It is acknowledged 
that the figures given can only be regarded as approximate, 
and that more detailed study is necessary before actually com- 
mencing the works, but Herr Buchi thinks that his figures of 
cost will be found to be higher than the actual figures. The 
Corporation is strongly recommended to take this opportunity 
of obtaining an abundant supply of electricity at a low cost. 
An American Telephonic Feat.—Two audiences of elec- 
trical engineers, one in New York and the other in Chicago. 
were brought together on February l4th by means of simple 
telephonic devices, and mingled their applause and laughter 
exactly as though 900 miles did not divide them. This is the 
first time that there has been an actual union of audiences by 
simultaneous communication in opposite directions. In both 
cities technical papers were read on the general subject of 
electrical communication, in New York before a thousand 
members of the American Institute of Electrical Engineers, 
and in Chicago before an audience of five hundred. Lantern 
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slides in Chicago were explained by a voice from New York 
and vice versa. When Mr. J. J. Carty, vice-president of the 
American Telephone & Telegraph Co. in New York, and Mr. 
B. E. Sunny, chairman of the board of the Illinois Telephone 
Co. in Chicago, engaged in a long colloquy over the wire their 
voices were heard as clearly as were those of the local 
speakers. Only the inability of one audience to see the other 
frustrated the illusion of complete unity, and that obstacle, it 
was predicted by President Jewett, of the American I.E.E., 
would be overcome within the lifetime of those present at the 
meeting. The apparatus used consisted of a two-way speak- 
ing telephone with specially-constructed transmitters and loud- 
speaking sound projectors.—The Times. ‘ 


The Production and Uses of Tantalum.—In an article 
contributed to Chemical and Metallurgical Engineering deal- 
ing with the above subject, Mr. Clarence W. Balke traces the 
history of tantalum from the discovery of its oxide in 1801. 
The most characteristic chemical property of tantalum is its 
unusual resistance to corrosion. Its main physical properties 
are toughness, malleabilitvy, and ductility. It has been 
found possible to reduce a bar of tantalum in. in diameter 
to wire a few mils in diameter without any intermediate 
heating. The tensile strength of drawn tantalum wire may 
reach 130,000 Ib.; its electrical resistance is about eight times 
that of copper and about three times that of tungsten. 

Tantalum is, in some. respects, more suitable than platinum 
fer cathodes in electrochemical analysis. For instance, zine 
may be plated directly upon it, as it does not alloy with the 
metal. Gold and platinum can be deposited upon tantalum 
and removed by acid without attacking the metal. Un- 
doubtedly tantalum in the form of sheet, wire, or ribbon will 
find application in the manufacture of radio transmission and 
reception valves. The property of tantalum of absorbing gases 
tends to maintain the high vacuum required, particularly in 
the transmission valves. It would seem that some part of the 
jamp made of tantalum could be so constructed that at all 
times a portion of the metal would be at the proper tempera- 
ture to absorb gas and would, therefore, tend to maintain a 
vacuum equilibrium within the bulb. : 

Tantalum also has possibilities as a rectifier. If two plates 
of bright tantalum metal are placed in an electrolyte and are 
connected to an electric battery, there is an instantaneous flow 
cf current, but in a few seconds the current flow will 
drop to a very small comparative value, providing the 
battery voltage is not too high. The order of the current flow 
will become that of the milliampere and less with impressed 
direct-current voltage up to 75, when sulphuric acid of the 
strength ordinarily employed for storage batteries is the elec- 
trolyte. If a tantalum plate and a lead plate are placed in an 
electrolyte and connected to a source of alternating current 
of the usual commercial frequency the current flow in one 
direction will be almost entirely shut off and a pulsating 
direct current will be obtained. 


INSTITUTION NOTES. 


Institution of Electrical Engineers.—War MemoriaL Funp. 
—QOut of the balance of the above fund it has been decided to 
estublish two scholarships, each of the value of £50 per 
annum, and tenable for three years, to provide for the edu- 
cation of children of members who were killed or permanently 
disabled in the late war. 

Applications, giving full particulars as to general and finan- 
cial circumstances, should be addressed to the Secretary of 
the Institution, Savoy Place, Victoria Embankment, W.C.2. 

SoutH Mripianp CentrE.—On March 14th, Dr. N. W. Me- 
Lachlan lectured to the South Midland Centre of the Institu- 
tion at the Birmingham University on the subject of radio- 
broadcasting, with special reference to the causes of distortion. 
He said that a large amount of distortion arose from the 
selective properties of the component parts of the transmitting 
und receiving circuits. Since a modulated carrier wave was 
equivalent to a carrier Wave and a series of waves grouped 
on each side of it, the receiver circuits should be capable 
of dealing equally with all the ‘‘ side waves.’’ When reac- 
tion was used in an exalted degree, the selectivity of the re- 
ceiving circuits was increased to such an extent that there 
Was an appreciable reduction in the intensity of the higher 
audio frequencies due to a partial suppression of the side 
waves. In speech and in music it was the higher tones which 
xave the sounds their characteristic and their interpretational 
qualities, and if these wére absent the effect was aurally 
repulsive. The effect of selectivity also entered in connection 
with telephones and loud speakers and this caused a diminu- 
tion in the intensity of the higher and of the lower tones. 
Rectification introduced considerable distortion if the trans- 
mitter was over modulated. Owing to the curvature of the 
rectifier characteristic the interheterodyning effect of the car- 
ner and its accompanying side waves caused double frequen- 
cies, also sum and difference frequencies, to be created and 
these were particularly offensive. The relative intensity of 
these alien tones to those from which they originated depended 
on the depth of modulation of the transmitter. Thus for 
Pleasing quality the modulation must be kept ~i4h‘n bounds. 


He concluded by saying that with the apparatus of the mo- 
ment it was necessary to distort the input to the transmitter 
to produce satisfactory quality from the reproducer. The 
lecture was followed by a demonstration to show the effect of 
using too much reaction, thus spoiling the quality. 

WesteRN CENTRE.—The second informal meeting of the 
Western Centre was held on March 13th, at Bristol, when the 
chairman (Mr. F. Tremain) had the gratification of ere 
over one of the largest attendances experienced at a Western- 
Centre meeting, which was due to the presence of members 
and their friends attached to the Institution of Post Office 
Electrical Engineers. The event of the evening was a lecture 
by Mr. E. H. Shaughnessy, O.B.E., M.LE.E., M.I.R.E., on 
‘The Imperial Wireless Station at Leafield,’’ who, aided by 
lantern slides, held his audience for nearly two hours. At 
the close of the lecture, questions were asked by Messrs. 
Nimmo, Andrews, Newman, and Prof. D. Robertson, to which 
the lecturer suitably replied. The musical programme trans- 
mitted by the Birmingham broadcasting station was received 
at the termination of the lecture and despite the interruptions 
and disturbances caused by local amateurs excellent reception 
was obtained. 

Intsh Centre.—In a lecture before the Irish Centre of the 
Institution of Electrical Engineers on ‘ Low-head Hydro- 
Electric Plant of Moderate Capacity,’ Mr. S. E. O'Grady ex- 
pressed the belief that the immediate future of Ireland’s water- 
power would be concerned for the most part with small 
private or municipal plants, of from 5) to 500 h.p. The 
majority of them, he thought, would be low-head installations, 
in many cases consisting of old water-wheels reconstructed into 
modern turbine plants. 

Institute of Transport.—The fourth dinner of the Institute 
will take place at the Savoy Hotel, on May 3rd. Ladies 
are to be invited. 

The third annual congress will be held at Sheffield on 
June 14th, 15th, and 16th. The mornings of the first two 
days will be devoted to the reading and discussion of papers 
and the afternoons of those days and the Saturday following 
will be taken up with visits to places and works of transport 
interest. A Congress Committee has been formed. The local 
honorary secretaries are :— Messrs. W. H. Causer (L. & N.E. 
Railway), J. Smith (L.M. & S. Railway), and W. H. Breach 
(Aire & Calder Navigation), and their address is London, 
Midland & Scottislt Railway, Wicker Station, Sheffield. 

Diesel Engine Users’ Association.—Mr. A. E. Farrow, 
presiding at the March meeting of the Association, referred 
again to the suggestion that the name of the Association should 
be changed to that of the ‘‘ Heavy-Oil Engine Users’ Associa- 
tion."’ He prophesied also that the heavy-oil engine would 
become a serious competitor to the storage battery. Recently 
in a case in which an additional supply of electricity in buik 
was under consideration, he had found that the capital cost 
of installing a heavy-oil engine was less than that for a battery, 
and that in spite of the improved load factor offered to the 
bulk supply scheme, the cost per kWh was considerably less 
in the case of the oil engine. The Committee submitted tabu- 
lated figures of actual working costs which had been returned 
by various undertakings as a result of a request by the Asso- 
ciation for definite information over a period of five years. 
The average of six representative installations of heavy-oil 
engines coupled to electricity generators with an output in 
each case approaching 1,000,000 kWh per annum, and with 
annual plant load factors of at least 15 per cent., showed a 
total works cost of 1.08d. per kWh in 1921, which, allowing for 
the reduction in the costs of labour and material, corres- 
ponded to a present-day average works cost of .789d. per kWh 
generated. Of the six representative installations referred to 
the average fuel oil cost was shown to be 0.52d. per kWh gene- 
rated in 1917, rising to 0.67d. in 1920, and falling again to 
0.53d. in 1921. The present average fuel oil cost per kWh for 
Diesel-engine installations working under the conditions re- 
ferred to was stated to be in the neighbourhood of 0.33d. per 
kWh. 


Institute of Metals.—At the annual general meeting of the 
Institute of Metals, held in London on Wednesday, March 
7th, the following officers were elected to serve for the year 
1923-24 :—President, Mr. Leonard Sumner, O.B.E., M.Sc.; 
vice-presidents : Sir John Dewrance, K.B.E., Mr. W. Murray 
Morrison, Sir Thomas Rose, D.Se., Dr. W. Rosenhain, F.R.S., 
Sir William E. Smith, C.B., Professor T. Turner, M.Sc.; hon. 
treasurer, Mr. A. E. Seaton. Sixty new members were 
elected, bringing the membership total to 1,458., The next 
election is due to take place on April 19th. Purticulars can 
be obtained from the secretary, Mr. G. Shaw Scott, M.Sc., 36, 
Victoria Street, S.W.1. 

Edinburgh Electrical Society—At the meeting of the 
Society, on March.9th, Mr. E. Cunningham read a paper en- 
titled ‘‘ Colliery Plant.’’ The subject was treated from the 
aspect of the colliery maintenance engineer, and Mr. Cun- 
ningham emphasised the necessity of having snares, tools and 
testing gear in readiness at all times for use in the event of a 
breakdown. A special testing lamp, which the author had 


found useful, was described in detail. Fault localisation was 
dealt with and some rapid practical tests were illustrated. 
Quick methods of executing special repairs on rotors, stators 
and controllers were described and figures were given to show 
the benefits to output effected by speed and resourceful repairs. 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvecrricaL Review posted as to their 
movements. 


The Financier states that Mr. A. S. Jecks has been 
elected a director of the Anglo-Argentine Tramways Co. 

Messrs. Henry Lea & Son, consulting engineers, Birming- 
ham, have opened an oftice at 43a, The Temple, Liverpool. 
‘Telegraphic address: ‘* Aywon, Liverpool.’’ Telephone No. : 
Central 2138. 

Dublin University Senate has decided to confer the honorary 
degree of M.A. on Mr. E. MarsHaut Harriss, general manager 
of the Dublin United (Electric) Tramways, in recognition of 
the prominent place he occupies in civic life, and of his distine- 
tion in electrical and engineering science. 

Plymouth Town Council has increased the salary of the 
tramways manager and engineer from’ £800 to £1,000 per 
annum by two yearly increments of £100. 

Mr. J. Dossm, electrician at Turnberry Hotel, Ayrshire, and 
late of the Glasgow & South-Western Railway, has been pre- 
sented with a wallet of Treasury notes to the value of £100 
by friends on his retirement. 

We tender our congratulations to Mr. and Mrs. E. Cox- 
Waker of Hillgarth, Sleights, on their diamond wedding 
which was celebrated on March 10th. They were married on 
the same day as King Edward and Queen Alexandra in 1863. 
Mr. Cox-Walker, M.I.E.E., is governing director of the well- 
known business of Cox-Walkers, Ltd., of Darlington, whose 
works he started for telephone and general engineering work 
in 1880. The employés of the company presented Mr. and Mrs. 
Cox-Walker with an illuminated address. 

Mr. C. A. Newton, A.M.I.E.E. (a member of the firm of 
Newton Bros. (Derby), Ltd., has been elected president of 
the Derby Chamber of Commerce for the ensuing year. 


Obituary.—Mr. T. Mutr.—We regret to record that the 
death occurred very syddenly, on the 9th inst., of Mr. Thomas 
Muir, managing director of Cutting & Muir, Ltd., electrical 
and mechanical engineers, of Ipswich. Mr. Muir was all his 
life connected with the electrical industry, having been em- 
ployed by Messrs. Latimer Clark & Muirhead, Messrs. Fer- 
ranti, Callender’s Cable & Construction Co., Ltd., and Messrs. 
Ransome & Rapier, Ltd. He was the founder of Messrs. Cut- 
ting & Muir, which firm commenced business in June, 1919, 
and was made into a limited company in September, 1920. 
We understand that arrangements have been made to con- 
tinue the business as hitherto. 

Mr. Georce Roserts.--We regret to learn of the sudden 
death on the 14th instant of Mr. Roberts, who for 25 years 
had been on the staff of the D.P. Battery Co., Ltd., Bakewell. 
During most of this time he held the position of works super- 
intendent. 

Mr. J. THomson.—On March 14th, Mr. John Thomson, 
assistant burgh electrical engineer, Denny, Stirlingshire, 
while at work on a 20-ft. electric standard, fell to the ground 
and died four hours later. It is thought that he had come into 
contact with a live wire and lost his balance. 

Mr. James Dosson.—Mr. J. Dobson, general manager and 
engineer of the Southampton Corporation Tramways, was 
found dead at his home on Monday last. He was 45 years of 
age. 

Will.—The late Hon. R. C. Parsons left £125,884. 


NEW COMPANIES REGISTERED. 


Swift Manufacturing Co., Ltd. (188,391).—Private com- 
pany. Registered March 9th. Capital, £100 in £1 shares. To carry on the 
business of importers and exporters of all electrical accessories and appliances, 
&c. The first directors are: A. Defries, 57, Kenninghall Road, Clapton, E.5, 
moulding manufacturer; A. J. Keeble, 130a, Bristol Road, Forest Gate, E.7, 
merchant's clerk. salification: 15 shares. Registered office: 94, Stoke 
Newington Road, N.16. 


L. Jacobs (London), Ltd. (188,435).—Private company. 
Registered March 12th. Capital, £2,000 in £1 shares. To carry on the business 
of importers, exporters and manufacturers of or dealers in apparatus used in 
connection with the generation, distribution, supply, accumulation and employ- 
ment of electricity,'&c. Power is also taken to manufacture, import and deal 
in glassware, chinaware, leather goods, furniture, ironmongery, stationery, 
fancy goods, drugs, chemicals, &c. The permanent directors are: L. Jacobs, 
75, Ravensdale Road, N.16, merchant; W. Rose, Stonington, Station Road, 
Hendon, N.W.4, manufacturer; H. W. Rose, 46, Cartwright Gardens, W.C.1, 
merchant. Remuneration as fixed by the company. Secretary: H. W. Rose. 
Registered office : 24, Warwick Street, Regent Street, W. ; 


Thamesmouth Radio Manufacturing Co., Ltd. (188,535). 
—Private company. Registered March 15th. Capital, £500 in £1 shares. To 
carry.on the business of manufacturers of and dealers in wireless apparatus 
and accessories and other electrical and mechanical appliances, electrical and 
mechanical “eMgineers, &c. The first directors are; A. B. Storrar, Eastdene, 
Southsea Avenue, Leigh-on-Sea; G. B..Bond, 16, Brisbane Avenue, Merton 
Park, S.W.19; M. A. S, Warburg, 44, Coombe Road, New Malden, Surrey 
(all electrical engineers). Qualification : 1 share. Registered office : Radio 
Works, Southsea Avenue, Leigh-on-Sea. 


Belgian Mutagraph Co., Ltd. ( 188,480) .— Private com- 
pany. Registered March 14th. Capital, £5,000 in 4, preference shares of 
£1 and 10,000 deferred shares of 1s. To adopt an agreement with L. E. 
Faley and to carry on the business of advertising sign manufacturers, erectors, 
operators, lessors or lessees, advertising contractors or agents, mechanical and 
electrical engineers, &c. The permanent directors are: L. E. Falcy, 
** Cranmer House,” Guildford Lawn, Ramsgate, merchant (managing director 
and chairman); H. L. Dixon, ‘“* Lumen,’ Park Rise, Leatherhead, electrical! 
engineer; L. R. Grant, 5, St. Andrew Square, Edinburgh, agent. Qualification : 
£100. Secretary: G. Edwards. Registered office : 14, Bedford Row, W.C.1. 


Multi Electrode Radio Valve Co., Ltd. (188,440) .—Private 
company. Registered March 12th. Capital, £100 in 10s. shares. To acquire 
and turn to account any invention relating to wireless telegraphy, &c. The 
first directors are: C. B. M. Dale, 18, Framlington Place, Newcastle-on-Tyne 
(managing director); A. A. W. Barron, 27, Gillingham Avenue, Gillingham, 
Kent. Secretary: A. J. Packham. Registered office : Sentinel House, South- 
ampton Row, W.C. 


Phonex Manufacturing Co., Ltd. (188,500).—Private com- 
pany. Registered March 14th. Capital, £100 in 50 preference shares of £1 
each and 1,000 ordinary shares of Is. each. To carry on the business of manu- 
facturers of and dealers in electric, telegraph and telephone apparatus and 
accessories, musical instruments, gramophones, phonographs, records, sound 
boxes, tone arms and sound distributors, &c. The subscribers (each with one 
ordinary share) are: T. J. Barnard, 85, Warwick Road, S.W.5, engineer; 
E. K. Barnard, 85, Warwick Road, $.W.5, artist. T. J. Barnard is first per- 
manent director. Qualification: 50 shares, Remuneration as fixed by the 
company. Registered office : 188, Blythe Road, West Kensington, W.14. 


W. Ward & Son, Ltd. (188,451).—Private company. Re- 
gistered March 12th. Capital, £2,000 in £1 shares. To adopt an agreement 
with W. Ward (trading as W. Ward & Son), and to carry on the business 
of wireless and electrical engineers as formerly carried on bY the said vendor 
at Hinckley, Leics. The provisional directors are: W. Ward, 8, Alma Road, 
Hinckley, Leics, electrical engineer; H. P. Ward, 8, Alma Road, Hinckley, 
Leics, electrician. Qualification: £100. Remuneration as fixed by the com- 
pany. Solicitors: Oakey, Son and French, 23, Queen's Road, Nuneaton, and 
Hinckley. 


Fitter & Poulton, Ltd. (188,429).—Private company. Re- 
gistered March 12th. Capital, £2,000 in £1 shares. To acquire the business of 
electrical engineers carried on at Greet, Birmingham, by C. H. Fitter and J. 
Poulton as “ Fitter and Poulton."’ The first directors are: C. H. Fitter, 
Weston House, Weston Lane, Greet, Birmingham; J. Poulton, 393, Reddings 
Lane, Hall Green, Birmingham; H. Clough, 88, Grange Avenue, Oldham. 
Qualification: 1 share. Remuneration as fixed by the company. Solicitor : 
J. A. Brierley, Union Bank Chambers, Church Lane, Oldham. 


Mechanical Utilities Co., Ltd. (188,399).—Private com- 
pany. Registered March $th. Capital, £1,750 in £1 shares, To acquire the 
business carried on as “* Mechanical Utilities Co.,"' to adopt an agreement 
with C. W. Garrett, Mrs."de Roy, and H. Selley, and to carry on the business 
of manufacturers, importers and exporters of and dealers in all kinds of wire- 
less, radio and electrical appliances, general distributors, universal providers and 
general warehousemen, manufacturers of and dealers in articles of domestic 
utility, &c. The first directors are: Mrs. C. de Roy, 20, St. Quintin Avenur, 
W.10; C. W. Garrett, 47, Goldhawk Road, Shepherd's Bush. W.12; H. Selley, 
15, Buckleigh Road, Streatham Common, S.W.16 (all permanent, subject to 
holding 30 ordinary shares each). Secretary: H. Selley. Registered office : 20, 
St. Quintin Avenue, W.10. 


Wireless Enterprises, Ltd. (188,411).—Private company. 
Registered March 10th. Capital, £1,000 in £1 shares. To carry on the 
business of wireless, electrical, mechanical and general engineers and con- 
tractors, manufacturers and sellers of wireless instruments. &c. The sub- 
scribers (each with one share) are: C. Sommers, 40, Rosewell Road, Shep- 
herd’s Bush, W.12, secretary; J. Hyde, 82, Canonbury Road, Islington, N.1, 
cnnevaaer- The first directors are: A. A. Fisher and T. S. Lucas. Qualifica- 
tion: £10. 


Wellington Electrical and Radio Engineering Works, Ltd. 
(188,563).—Private company. Registered March 16th. Capital, £500 in £1 
shares. To adopt an agreement with N, Clinton and W. J. Oliver, to carry 
on the business of manufacturing engineers carried on at Arthur Street, Alder- 
shot, and also the business indicated by the title. The first directors are :— 
N. Clinton, Hill Side, Aldershot; W. J. Oliver, “‘ The Better "Ole,”’ Avondale 
Road, Aldershot. Qualification, £50. Remuneration, £52 each per annum. 
Secretary: N. Clinton. Registered office: 4, Station Road, Aldershot. 


Wireless Supplies, Ltd. (188,565).—Private company. 
Registered March 16th. Capital, 2500 in £1 shares. To carry on the business 
of buyers, sellers, and wholesale and retail facturers, blers, erectors, 
installers and repairers of all wireless apparatus, telegraphic and_ telephonic 
apparatus, &c. The subscribers (each with one share) are: F. Harvey, 51, 
Wesley Road, Leyton, E.10, solicitor’s clerk; R. G. Collins, 1, Wesley Road, 
Leyton, E.10, solicitor’s clerk. The first directors are not named. Secretary: 
S. Bender. Registered office: 58, City Road, E.C.1. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Radio Stocks, Ltd.—Debenture dated March 9th, 1923, to 
secure £500, charged on the —- gy | and property, present and 
future, including uncalled capital. Holder: Mrs. E. Herrtage, 23, Southwick 
Street, Oxford Terrace, W. 


Archibald J. Wright, Ltd.—Debenture dated March Ist, 
1923, to secure £500, charged on the company’s ae and property, pre- 
sent and future, including uncalled capital. Holder: E. H. Hawkins, 4, 
Charterhouse Square, E.C.1. 


Minehead Electric Supply Co., Ltd.—Mortgage dated 
March 5th, 1923, to secure £300, charged on certain land and premises a! 
Minehead. Holders: E. E. Johnson, Minehead, and H. D. Leather, East 
Parade, Leeds. 


Wadebridge and District’ Electric Supply Co., Ltd.—Parti- 
culars filed on February 12th, 1923, of £1,500 debentures authorised Augus! 
15th, 1922, charged on the company’s property, present and future, including 
uncalled capital, the amount of the present issue being £500. 


Hellyar & Sons, Ltd.—J. M. Moore, of 37 and 38, Hatton 
Garden, E.C., was appointed receiver and manager on March 17th, 1923, under 
powers contained, in first mortgage debenture dated August 23rd, 1912. 


Victor Engineering Co. (Cullingworth), Ltd.—Debenture 
charged on the company’s undertaking and property, present and future, in- 
cluding uncalled capital dated February 24th, 1923, to secure all moneys due 
or to become due from the company to Barclay’s Bank. 


George H. Neal & Co., Ltd.—Particulars filed March 7th, 
1922, of £1,500 debentures authorised April 2Ist, 1922, charged on the com- 
pany’s undertaking and property, present and ftiture, including uncalled capital, 
the whole amount being now issued. 
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Vaughan Crane Co., Ltd. (61,526).—Return dated Decem- 
ber 22nd, 1922. Capital, £150,000 in 50,000 preference and 100,000 ordinary 
hares of £1 each. 16,680 preference and 53,578 ordinary shares taken up. 
£43,469 paid on 16,680 preference and 53,578 ordinary shares. £26,789 considered 
us paid on the remainder. Mortgages and charges, £5,000, + 


Lord Howe Electrical Engineering ‘Co., Ltd.—E. Vickers, 
pl 13, Harrington Street, Liverpool, ceased to act as receiver or manager on 
Yebruary 26th, 1923, 


Lamp Manufacturing Co., Ltd. (96,151).—Return dated 
February 14th, 1923. Capital, £10,000 in £1 shares. 5,400 shares taken up. 
£5,400 paid. Mortgages and charges, £2,500 debentures. ° 


Drake & Gorham, Ltd. (70,275).—Return dated November 
$up, 1922. Capital, £125,000 in £1 shares. All shares taken up. £85,000 paid. 
ii a0 considered as paid. Mortgages and charges: Loan on lease, £12,000; 
10 per cent. seven-year notes, £50,000. 


Provincial Tramways Co., Ltd. (6,445).—Return dated 
January 13th, 1923. Capital, £27,440 in 10,000 preference shares of £10 each 
and 175,440 ordinary shares of £1 each. 10,000 preference and 124,560 ordinary 
shares taken up; £10 per share called up on 3,814 preference and £1 per 
share on 124,560 ordinary shares; £162,700 paid; £61,860 considered as paid 
on 6,186 preference shares. Mortgages and charges, £175,000. 


India Rubber, Gutta Percha and Telegraph Works Co., 
Ltd. (1,122c).—Return dated December 14th, 1922. Capital, £1,250,000 in 
750,000 ordinary, 250,000 preference, and 250,000 unissued shares of £1 
each. 750,000 ordinary and 250,000 preference shares taken up; £1,000,000 
paid. Mortgages and charges, £650,000. 


New Phonopore Telephone Co., Ltd, (44,654).—Return 
dated December 4th, 1922. Capital, £10,000 in 9,000 ordinary and 1,000 
founders’ shares of £1 each. 7,141 ordinary and 1,000 founders’ shares taken 
up. £1 per share called up on 6,741 ordinary shares; £6,731 paid, leaving £W 
in arrears. £1,400 considered as paid on 1,000 founders’ and 400 ordinary 
shares. Mortgages and charges, £2,566 13s. 4d. 


Aron Electricity Meter, Ltd. (58,650) .—Return dated Janu- 
ary Ist, 1923. Capital, £350,000 in 125,000 preference and 225,000 ordinary 
shares of £1 each. 124,896 preference and 125,000 ordinary shares taken 
p. £124,948 10s. paid on 124,896 preference (including £52 10s. paid on 
104 preference shares forfeited). £125,000 considered as paid on 125,000 
ordinary shares. Mortgages and charges, £92,000. 


Suppliers Construction Co., Ltd. (66,081).—Return dated 
December 14th, 1922. Capital, £350,000 in 70,000 ordinary shares of £5 
each. All shares taken up. £350,000 paid. Mortgages and charges, nil. 


Mexico Electric Tramways, Ltd. (56,932).—Return dated 
December 31st, 1922. Capital, £1,000,000 in 500,000 preference and 500,000 
ordinary shares of £1 each. All shares taken up. £500,000 paid on the 
preference; £500,000 considered as paid on the ordinary shares. Mortgages 
and charges, £716,000. 


Venezuela Telephone and Electrical Appliances Co., Ltd. 
(31,305).—Return dated January 4th, 1923. Capital, £85,000 in 70,000 ordinary 
shares of £1 each and 1,500 preference shares of £10 each. 70,000 ordinary 
and 860 preference taken up. £1 per share called up on 13,494 ordinary and 
£10 per share on 860 preference. £22,094 paid. £06,506 considered as paid 
on 56,506 ordinary shares. Mortgages and charges, £140,300, 

Eastern and South African Telegraph Co., Ltd. (13,306) .— 
Return dated October 31st, 1922. Capital, £600,000 in £10 shares. All shares 
taken up. £600,000 paid. Mortgages and charges, nil. 

Thos. W. Ward, Ltd. (81,020).—Return dated January 
12th, 1923. Capital, 21,100,000 in 150,000 first preference, 250,000 second prefer- 
ence, 600,000 ordinary, and 100,000 employés’ shares of £1 each. 150,000 first 
preference, 250,000 second preference, 600,000 ordinary, and 26,620 employés’ 
Shares taken up. £622,657 paid. £403,963 considered as paid. Mortgages and 
charges, nil. 


Car Ignition and Lighting Co., Ltd.—Issue on March Ist, 


1923, of £100 debentures, part of a series already registered. 


Robert Barron, Ltd.—Deposit on February 14th, 1923, of 
deeds (without instrument) of certain leasehold land and buildings in Station 
Road, Fleetwood, to secure all moneys due or to become due from com- 
pany to Williams, Deacon’s Bank. 


Triumph Electric Manufacturing Co., Ltd.—Debenture 
dated February 19th, 1923, to secure £8,000, charged on the company’s under- 
taking and property, present and future, including uncalled capital. Holder : 
W. L. Topple, Hermon House, Wylde Green, Warwick. 


Radio Communication Co., Ltd.—Particulars filed of 
pany’s undertaking and Wg meh present and future, includi uncalled 


capital (subject to £23 mortgage debentures created October 24th, 1921), 
the whole amount being now issued. 


Vv. G. Middleton & Co., Ltd.—Satisfaction to the extent 
of rw on December Slst, 1922, of debentures dated April 29th, 1920, securing 


Morley Electrical Engineering Co., Ltd. (52,358).—Return 
dated February 19th, 1923. Capital, 25 in #1 shares. All shares taken up. 
£3,980 paid. hh ono considered as paid. Mortgages and charges, £3,000. 


CITY NOTES. 


A summary of the accounts of two of 


Siemens: the members of this group was given in our 
Schuckert issue of March 2nd. We reproduce below 
Group. abstracts from the annual reports :— 


The directors of the Siemens & Halske Co., 
reporting on the year ended on September 30th, 1922, state 
that in the autumn of 1921 the general apprehension of further 
increases in prices and the desire for the improvement of 
industrial establishments led to the placing of orders which 
were far in excess of the capacity of German industry, but a 
sitiilar development in the final months of the financial year 
Was prevented by an increasing scarcity of capital. 


Expressed in the company’s manufactures, the directors 
state that the adoption of the proposed dividend at the rate of 
380 per cent. represents us protit u telephone receiver and tlex- 
ible cord to the holder of 50 shares, whereas with a dividend 
of 12 per cent. in pre-war times he received a telephone ex- 
change for 50 subscribers with complete inductor stations, 
conductors and erection. For the total sum to be distributed 
as dividends it is possible to buy at present a 400-h.p. direct- 
current motor, whereas formerly, with the dividend on one- 
half of the share capital, it was possible to erect a power 
station of 50,000 h.p., including ail expenses for the acqui- 
sition of site, buildings, boilers, steam turbines, dynamos and 
switchboard installation. As a further comparison it is men- 
tioned that with a dollar quotation at 21,000 marks a dividend 
of 80 per cent. corresponds to the distribution of 16 gold 
pfennings (2d.) per share as compared with 20 gold marks (say 
£6) at a rate of 12 per cent. in pre-war years. 

After referring to the great loss of time on unproductive 
work from the highest position to the lowest, the report states 
that the working results—the quantity of goods produced— 
amount at present on the average of the persons employed to 
less than three-fourths of the pre-war efficiency. It was only 
possible to attain the latter level by a large increase in the 
namber of workmen and officials, the number of whom, includ- 
ing those at the Siemens-Schuckert works, exceeded 100,000 
shortly after the close of the financial year. Complaining of 
the slackness observed by the workmen during the daily shift, 
it is stated that the actual working time on the year's average 
only amounted to seven hours per day, strikes being left out 
of consideration. 

The report of the Siemens-Schuckert Works states that 
German industries desired to make good the wear and tear 
which took place during the war, and were also striving to 
render the processes of production more economical. These 
wishes were particularly reflected in the numerous’ orders 
given by the iron and steel and mining industries, these being 
in some cases for quite extensive installations. A similar 
effort was also observed in the case of the spinning and weav- 
a mills, the ceramic and cement branches, and the leather, 
rubber, paper, and other industries. The chemical in- 
dustry did not content itself with replacements of plant, but 
ordered installations in order further to develop the process 
for the fixation of nitrogen. Further progress was made in 
the use of the electric light, particularly in the country, and 
it was also expressed in the many extensions which were 
ordered for public electricity supply works. Many orders 
were received for large transformers for 110,000 volts; the tran- 
sition to a pressure of 200,000 volts was only a question of 
time, as the apparatus necessary for this purpose had 
been tested. In conjunction with the Siemens Constructional 
Union the company received orders for several complete power 
station installations of the largest dimensions. On the other 
hand, the business in equipment for electric tramways was not 
so satisfactory, the fares charged on the latter permitting of 
adequate replacements only in a few instances. The activity 
in industrial railways, however, had been good, as also had 
that in the department of main lines of railway. In June, 
1922, the depreciation of the mark set in with greater force, 
and this prevented many undertakings from continuing re- 
placements and modernisation in the same measure as they 
had commenced. 

The accounts of the Electricity Co. (late Schuckert) of 
Nuremberg show gross profits of 84,057,000 marks for 1921-22 
as compared with 27,298,000 marks in the previous year. After 
meeting general expenses, taxes, depreciation, &c., the net 
profits are returned at 56.5 millions, as against 14.5 millions in 
1920-21. The dividend is at the rate of 66% per cent., contrast- 
ing with 163 per cent. in 1920-21. 


The connections at the end of 1922, includ- 
Newcastle-upon- ing those of the Oleveland Oompanies 
Tyne Electric (which companies’ systems are now 
Supply Co., Ltd. cperaied by this company), amounted to 
,893 h.p., an increase of 83,718 h.p. The 
rofit for the year was £518,268, against £347,219 in 1921. After 
ucting £40,000 carried to ‘‘ Reserve for plant renewals and 
improvements,’ as against £10,000 for 1921, there remains 
£473,263, plus £18,982 brought forward. Interest on deben- 
ture stocks, loans, &c., amounts to £176,284; there is trans- 
ferred to ‘‘ Reserve for special depreciation and contingencies. 
other than equalisation of dividends '’ £80,000; 7 per cent. and 
5 per cent. are paid on the two classes of preference shares; 
and 24 per cent. (less tax) on the ordinary shares is recom- 
mended, carrying forward £18,541. The expenditure on plant 
renewals and improvements amounted to £25,092, and it has 
been charged against ‘‘ Reserve for plant renewals and im- 
provements account.” Although the company’s output of elec- 
trical energy shows a considerable increase compared with last 
year, it was, notwithstanding the additional horse-power con- 
nected, less than that of the year 1920 due to the engineering 
trades lock-out and the effect of trade depression. Moreover, 
costs continued at a comparatively high level throughout the 
year, and consequently the profit does not show the improve- 
ment it otherwise would have done. The additional capital 
expenditure on works has amounted to £311,157. To fill the 
vacancy caused by the death of the late Dr. J. T. Merz, the 
directors have appointed Mr. Norbert Merz a director. Meet- 
ing: Newcastle-on-Tyne, March 27th. 
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The report for 1922 states that after in- 
Direct Spanish cluding the balance brought forward 
Telegraph (£3,179), and paying income tax, excess 
Co., Ltd. profits duty, corporation profits tax, and 
interest on loans, a balance of £6,022, as 
against £17,644, remains. 'Il'o enable the same rates of divi- 
dend to be paid, £4,50U has been transferred from the contin- 
gencies fund, making £10,522. Dividends of 10 per cent. upon 
the preference and ordinary shares absorb £3,000 and £6,466 
respectively, and £1,056 is carried forward, subject to corpora- 
tion profits tax. ‘lhe cables worked well, but there was a con- 
siderable decrease in traffic receipts. 


The gross profit for 1922 was £9,299. 
Bournemouth To this was added £4,407 brought forward, 
and Poole and £1,691, profit on trading account, 
Electricity making an available total ot £1U1,3¥4. 
Supply Co., utd. Debenture, &c., interest, contributions to 
reserve, &c., absorbed £70,912, leaving a 
balance of £30,482 available for distribution. Interim and 
final dividends on the 44 and 6 per cent. preference shares, 
and an interim dividend of 2} per cent. (actual) on the 
ordinary shares have been paid, and a further dividend of 
74 per cent. (actual) upon the ordinary shares is recom- 
mended, making 10 per cent. for the year. A _ balance 
of £9,187 is carried forward. The connected load in- 
creased by 1,605 kW to 19,158 kW. At an _ extraordinary 
meeting, to be held after the statutory meeting yesterday 
(March 22nd), the shareholders were to be asked for sanction 
to the division of the £10 preference and ordinary shares into 
ten of £1 each. 
Capital expended during 1922, £13,888. 
South London’ Balance from revenue account, £92,351; 
Electric Supply sundry receipts and interest, £3,502; plus 
Corporation, £5,661 brought forward, making £101,513. 
Ltd. Debenture and loan interest, &c., £6,504; 
to reserve for depreciation, £12,500; to 
general reserve, £30,000; to reserve for contingencies and in- 
come tax, £12,500. Preference dividend, 6 per cent.; ordinary 
dividend, 10 per cent. for the year and a bonus of 1 per cent. ; 
carried forward, £9,609; applications for 2,598 kW received, 
making 24,976 kW; units sold, 10,532,615, an increase of 
1,601,818. It is proposed to divide the £5 preference shares 
and the £4 ordinary shares into £1 shares. Meeting held 
March 22nd. 
The profit for 1922, after making pro- 
British Insulated vision tor estimated liability for corpora- 
and Helsby tion profits tax to date, amounts to 
Cables, Ltd. £346,617, plus £362,223 brought forward, 
making £708,840. Directors’ and deben- 
ture trustees’ fees and remuneration to works’ committee re- 
quire £9,665; interest on first debenture stock, £22,500; in- 
terest on second debenture stock, £10,000; dividend on prefer- 
ence shares, £30,000. There has been put to depreciation on 
buildings, plant, machinery, &c., £40,000; to reserve account, 
£50,000; and to first mortgage debenture stock redemption 
account, £5,000. A final dividend of 64 per cent. on the ordi- 
nary shares, together with a bonus of 5 per cent., making a 
total distribution of 15 per cent. for the year will absorb 
£112,500, leaving £391,675 to be carried forward. ‘* The 
directors report that during the year, in common with other 
industries, the company experienced a diminution in trade and 
decreased profits as shown, but nevertheless it is hoped that 
the results will be considered satisfactory. During the year a 
settlement has been arrived at in the matter of excess profits 
duty.’’ The death of Mr. George Crosland Taylor, who has 
heen identified with the business since its foundation, is re- 
ferred to in the report. Meeting: Liverpool, March 26th. 


At the annua! meeting on March 15th, 
Llandudno and the Chairman said that the decrease in 
Colwyn Bay revenue was due to a strike of the em- 
Electric Rail: ployés and the had summer weather. The 
way, Ltd. company was applying for an extension of 
the time in which the increased fares 
might be charged, to March 81st, 1924. The car-mileage in- 
creased from 264,100 to 306,871; this was forced upon them 
by the competition of motor ‘buses. Although the charge for 
power had fallen from 2.3d. to 2.14d. per kWh, it was con- 
sidered excessive, and negotiations with the Llandudno 
Council for a reduction of the charge were proceeding. If 
satisfaction could not be obtained from the Llandudno or Col- 
wyn Bay Councils, another source of supply would have to be 
considered. The question of Sunday running was being re- 
opened. Given good weather this summer, the chairman 
prophesied an improved report for the current year. 


Revenue for 1922, £924,235; working and 

Bristol Tram- general expenses and renewals, £844,162. 
ways & Carriage Including the balance brought forward and 
Co., Ltd, £11,510 profit realised on sale of invest- 

é ments, the available balance is £95,251. 

After paying debenture interest, 4 per cent. preference divi- 
dend, and 6 per cent. on the ordinary shares, £1,257 is to be 
carried forward. Receipts of the tramway department show a 
decrease of £125,073 and those of the carriage department an 
increase of £27,117. Passengers carried on cars and motor 
omnibuses 75,891,312, an increase of 3,589,781. The falling off 
in tramway receipts is attributable chiefly to the introduction 
of the lower fares; working expenses have not correspondingly 


decreased. The option to purchase the tramway undertaking 
during the past year was not exercised by the bristol Corpora- 
tion and the option does not recur for a further period of 
seven years. 
Col. F. R. Simpson, presiding at the 
Newcastle-on- annual meeting, heid on March ith, said 
Tyne and that in order to provide for new connections 
District Electric to meet the demand for electrical energy 
Lignting Co., 45,600 64 per cent. third mortgage deben- 
Lta. tures were issued and allotted during the 
latter part of the year. Loans had been 
reduced by £4,528, and the creditors were £10,979 less than 
in the previous year. Referring to the amount paid for rates, 
the chairman said £5,5U2 was paid last year, as against £2,064 
in 1914, an increase of 166 per cent:, and although there had 
recently been a slight reduction made in the rates per pound, 
the company still found this item to be a heavy burden. A\l- 
though the total receipts showed a decrease ot £18,019, due 
to the continuance of the depression in trade, the resuit, in 
consequence of the large reduction in costs, showed an increase 
in the gross profits of £7,410, which was very satisfactory in 


these times. 
The net profit for 1922 was £229,236, plus 
British Alumi- £14,791 brought forward. Provision for 
nium Co., Ltd. taxation and proportion of profits payable 
to directors requires £29,0U0; prior lien 
debenture service fund, £48,000; debenture stock service fund, 
£43,224; reserve for depreciation, £30,000; carried to reserve 
account, £10,000. After paying the preference dividend and a 
total of 5 per cent. for the year on the ordinary shares, all less 
tax, £15,778 is to be carried forward. The redemption accounts 
in respect of prior lien debentures and the debenture stock 
have been increased by £29,748, and now amount to £246,923. 
The depreciation reserve account amounts to £600,000. 
£10,000 out of the profits of the year has been placed to the 
credit of reserve account, and £30,000, being part of a reserve 
against cost of Government and other securities which is not 
now required, has also been transferred to this account. The 
total at the credit of this account is now £220,000. Capital 
expenditure during the year was £22,369. In consequence of 
improvement in demand, the works which had been shut down 
in 1921 were reopened in the early part of 1922, with the ex- 
ception of the small aluminium factory at Stangtjord, Norway. 
The output was increased in the second half of the year, but 
considering the cost of manufacture the prices obtained were 
low. The demand has strengthened since the beginning of 
this year, but prices show only a small improvement. Meet- 


ing: March 27th. 

The report for 1922 shows that there 
American were 14,050,565 telephones in the Bell 
Telephone and system at the end of the year, an increase 
Telegraph Co. of 670,000. Taking the American Telephone 
and Telegraph Co. alone, the report shows 
that, after meeting all operating charges and making ade- 
quate provisions for depreciation and obsolescence, and for 
Federal and all other taxes chargeable against 1922 earnings, 
it had available for interest and dividends $81,668,440. Inter- 
est charges were $15,498,012, a reduction of $4,023,097 from 
1921, thus reflecting the reduction of $74,095,100 in the com- 
pany’s debt during the year. Dividends paid at the rate of 
$9 per share per year amounted to $52,971,251, an increase 
of $10,296,848, being principally the result of an increase in 
outstanding capital stock of $151,162,100. Of the resulting 
balance there was appropriated for contingencies $5,000,000, 
and the remainder, $8,199,176, was carried to surplus. Present 
authorised share capital is $750,000,000, of which amount 
$699,347,400 was outstanding at end of year. The directors 
recommend the authorised share capital being increased to 
$1,000,000,000, to take care of present commitments and 
future requirements, but no new stock offering is contem- 

plated for 1923.—Financial Times. 


Prospectus.—Midland Counties Electric Supply Co., Ltd. 
—tThe list of subscriptions was to close ‘* on or before ”’ to-day 
(Friday) in an issue of 750,000 6 per cent. cum. pref. shares 
of £1 each at par. The proceeds will be utilised for the re- 
demption in September of £393,980 74 per cent. debenture 
stock outstanding, in meeting the cash portion of the purchase 
price of Spondon generating station, and for the general 
capital purposes of the company. The balance of the price of 
Spondon station will be satisfied by the allotment of 225,010) 
fully-paid ordinary shares. 

Windsor Electrical Installation Co., Ltd.—The profit for 
the year 1922 (including £1,887 brought forward) is £12,685. 
Debenture and other interest, dividend on 5 per cent. prefer- 
ence shares, allotments to depreciation and reserve funds, &c.. 
absorb £7,171, leaving an available balance of £5,517. A divi- 
dend of 8 per cent., less tax (as against 4 per cent.) is recom- 
mended on the ordinary shares, and a balance of £2,567 is 
carried forward. During the year the connections were equ!- 
valent to 2,643 30-watt lamps, and the demand was well 
maintained. 

Sir W. G. Armstrong, Whitworth & Co., Ltd.—Dividend 
on the ordinary shares for the half-year ended December 31st 
last of 6d. per share, making 1s. per share for the year 1922 
less income tax. This is the same rate as for 1921. 


South Staffordshire Tramways Co.—Dividend of 4 per 
cent. on tke preference shares for the year. 
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Slough and Datchet Electric Supply Co., Ltd.—During the 
year £4,603 was added to the capital expenditure bringing it 
up to £116,373. The puofit, including £2,297 brought forward, 
was £13,920. From this, were deducted contributions to de- 
preciation and reserve funds, &e., amounting to £6,720, leav- 
yng an available balance of £7,200. A dividend of 8 per cent. 
less tax (as against 6 per cent.) is recommended, £3,660 to 
be carried forward. The energy sold increased from 2,164,899 
to 2,306,595 kWh. 

Davis & Timmins, Ltd.—In announcing the distribution 
of a bonus of 17 per cent., free of tax, i addition to the divi- 
dend of 8 per cent. on the ordinary shares, Mr. Wm. Negus 
(chairman), at the annual meeting, said that they were 
enabled to make this payment on account of the excess profits 
duty refunded by the Government. It was really money that 
would have been distributed before had it been available. They 
had ascertained that a similar bonus payment to preference 
shareholders was not possible. 


Para Electric Railways and Lighting Co., Ltd.—Gross 
receipts for the year ended November 1922, £288,738, 
against £267,310; operating expenses £153,992, against 
£163,891; difference in exchange £84,090, against £58,795; 
net revenue £50,716, against £44,623. After meeting London 
expenses, provision for income tax, &c., and debenture interest 
and sinking fund £38,500, a balance of £2,787 has been put 
to depreciation and renewals reserve. In consequence of re- 
duced sterling revenue caused by the adverse rate of exchange 
no payment of dividend is possible. 


Stock Exchange Notices.—Dealings in the following have 
heen specially allowed by the Committee under Rule 159 :— 


British Thomson-Houston Co.—500,000 seven per cent. cumulative preference 
shares of £1 each, tuily paid, Nos. 1,000,001 to 1,500,000 

Hadfields.—2853,415 five und a-half per cent. first mortgage debenture stock 
(full interest from February Ist, 1923); and £186,585 five and a-half per cent. 
first mortgage debenture stock, issued at 98} per cent., partly and fully paid. 


Pinchin, Johnson & Co., Ltd.—The directors report satis- 
factory results of the operations of the company during 1922, 
the profits showing substantial expansion over the figures for 
previous years. The dividend on the ordinary shares totals 
15 per cent. (less tax) for the year. £6,000 is written off pre- 
liminary expenses of new capital issue, £7,000 is put to re- 
serve, and £16,905 remains to be carried forward. 


Company to be Struck off the Register.—The following 
company will be struck off the register at the expiration of 


three months unless cause is shown to the contrary :— 
Electric Furnaces & Smelters, Ltd. 


Robey & Co., Ltd.—The profit for 1922 was £26,246. 


Dividend of 24 per cent., less tax, on both preference and 
ordinary shares. Carried forward £26,751. 


Alley and Maclellan, Ltd.—Profit £12,386, plus £5,569 
brought forward. , Dividend on ordinary shares 6 per cent. per 
annum less tax; £4,951 is to be carried forward. 


Shawinigan Water and Power Co.—Dividend of 1! per 
cent. for the quarter ending March 3lst. 


Mackay Companies.—Dividend of 13 per cent. on the 
common stock for the quarter. 


STOCKS AND SHARES. 


Turspay EVENING. 

Asunpancr. of funds exists for subscription to the many new 
issues that are hastening forward to obtain public support in 
advance of the Easter holidays. One after another, the sub- 
scription-lists close with a promptitude which shows how 
ready the public are to take up stocks and shares that offer 
fair interest on the money and a good prespect of improve- 
ment in price. There is plenty of money available. for all 
classes of Stock Exchange issues, so that the speculative, and 
even the gambling shares command a wide circle of attention 
what time the purely gilt-edged issues are able to command 
all the money for which they ask. 

The weakness of cable securities has been fcllowed by a 
recurrence of buying, and the people who threw away their 
stock last week must be regretting their hurry. For as soon 
as it Was pointed out that the flatness had been overdone, and 
that the stability of the cable companies was scarcely likely 
to be seriously menaced by wireless developments, the argu- 
ment evidently struck a good many people, for it brought in 
support from various quarters, including people who had sold 
earlier, and who realised that they had made a mistake. 
Therefore, Eastern ordinary .is 5 points better, Westerns are 
12s. 6d. up, Eastern Extensions 15s., and Globes, which had 
the smallest fall of the quartette, recovered }. The little spasm 
may have its effect in checking anything like buoyancy in this 
market for a while, but, as we said before, such spasms are 
°o annual in their incidence that they can be disregarded by 


people who hold these stocks and shares for permanent invest- 
ment. Marconis drooped to 2g, but recovered to their previous 

price of 2 11/16. Great Northern Telegraphs are 5s. up at 28}, 

and Orientals at 5os. have gained %s. Yd., and there is not 

much supply on ofler. 

Questious are being asked in Parliament this week as to 
why there is delay m the*scheme of the Electricity Commis- 
sioners for dealing with the supply of electricity in London. 
Mr. Percy Haines wanted to know whether the Government 
would submit to Parliament a report of the work of the Elec- 
tricity Commissioners since their appointment. This followed 
upon.the announcement that the inquiry instituted by the 
Commissioners, with a view to improving and cheapening the 
supply to London, has been adjourned on account of certain 
legal formalities. These, it is said, must be disposed of before 
the inquiry is resumed. 

‘his paragraph is being written before the question in 
Parliament has been answered, but it is not likely that the 
latter will carry information much farther than it has reached 
at present. From the purely market point of view, the ad- 
journment of the matter is regarded as something of a bull 
point, the Stock Exchange assuming that it will enable the 
companies to progress along their own lines, at all events for 
the present. 

Therefore the price of County ordinary has stiffened to 
36s, 3d., the new shares being better at 10s. 6d. premium bid. 
The meeting on Tuesday produced a vigorous and cheery 
speech from Sir Harry Kenwick. South Londons are 5s. up 
at 64, on the intention of the directors to split the shares into 
new shares of £1 each. Bournemouth & Poole have gone up 
to 103 for a similar reason, the board proposing in this case to 
divide the £10 shares into others of £1 each. By degrees, 
therefore, the companies are falling into line with others that 
have already adopted this sensible plan, amongst them being, 
of course, the Brompton, Chelsea, City of London, County of 
london, now the South London, and the Bournemouth and 
Poole. Newcastle-on-Tyne ordinary are down a little, despite 
the return of the company to the dividend-list, with a modest 
2) per cent. 

Having regard to the prospects for the industry in the cur- 
rent year, it is manifest that any method whereby public 
interest could be permitted to take a hand in the electricity 
supply business, especially in London, would be welcomed not 
by the speculative division, but by inyestors, more especially 
those of that class which has medest amounts to employ in 
Stock Exchange securities. 

We mentioned the other day that there was a small line of 
City of London Electric 44 per cent. second debenture on 
offer, free of stamp and fee, at about 88 or a little cheaper 
All the stock has now been placed, and neither free stock nor 
registered can be obtained under 89} or 9), while at the latter 
figure there is but a small quantity available. 

British Aluminium shares have fallen 1s. to 18s. 9d., not- 
withstanding the report, which showed an increase of about 
£6,000 in the net profit at £79,000. The dividend on the 
ordinary shares is still 5 per cent., and the allocations are 
satisfactory. British Insulated & Helsby Cables announces a 
net profit of £264,500, a reduction of £165,000 on the year, 
although owing to the substantial sum brought into the ac- 
counts, the money available for dealing with is raised to 
£626,000, which permits the retention of the dividend on the 
ordinary shares at 15 per cent. The company makes quite 
substantial appropriations to its various reserve accounts, and 
carries forward £392,000—an excellent result in a. difficult 
year. Shareholders are not likely to negative the board's ex- 
pression of hope that this will be considered satisfactory. 

English Electrics at 17s. 9d. are 6d. up; Henley’s are a trifle 
easier at 2 5/16, Metropolitan-Vickers preference continue to 
reflect the gratification felt with the ordinary share dividend, 
and have risen to 2 9/16. A good deal of business is passing 
in Edison Swan shares on the basis of 4s., which looks high, 
it may be repeated, as compared with the preference now 
standing in the market at about 12s. 6d. 

Underground Railway stocks are good, with a three-point 
rise to 68 in Metropolitans as the outstanding feature, follow- 
ing as it does upon an advance of 1} last week. Districts fell 
to 50,- but recovered to 51. The rise in Metropolitans is due 
to the occurrence of the oft-repeated rumour that the Great 
Western is angling for control of the line. Underground 
Electrics were quiet. but have not recovered to any extent 
from their previous dullness. Central Lcndon ordinary main- 
tains its rise. 

Mexican Utility issues present practically no changes, 
british Columbians are equally quiet, and neither Argentines 
nor Brazilians show noticeable changes. British Electric 
Traction ordinary shed 2 points to 723. and London and 
Suburban Traction preference came on offer at half-a-guinea 
before the price recovered to I1s., »t which the return on 
the money is still £9 2s. per cent. This latter consideration 
takes no account of the arrears of dividend, amounting to 
3s. 9d. per share, which the price still carries, the shares 
being cumulative. The Midland Counties Electric Company is 
miking 9 new issue of preference capital, but this has net 
affected the ordinary, which remain steady at 16s. 6d. Brush 
Electrics, after being 26s., recovered to 27s. 3d. 

Rubber shares are stagnant, and, in the engineering group, 
Babeock & Wilcox eased off to 39/16. Tron and steel shares 
are heavy, in consequence of the labour disputes in various 
parts of the country. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELECTRICITY COMPANIES, 


Dividend. Price 
Nom, ————._ Mar. 20. Rise or 
1923. fall. 
Charing Cross Ordinary ides 
do. do. do. 44 Pref. 
Chelsea 
City of London 
do. do. 
County of London 
do. do. 


"6 % Pret. ... 


Oe 


1 

1 

1 
6 % Pref. ... 1 
Edmundson’s Ordinary ... 3 
do. 6 % Pref. 5 
Kensington Ordinary in 5 
London Electric ... _ ... 3 
5 

5 

5 

1 

1 

1 

0 


Z 


do. do. 6 % Pref. 
Metropolitan 
do. 44 % Pref. 
Newcastle-on-Tyne Ordinary .. 
do. 5 % Pref. . 
do. 9 % Pref. ... 
Notting Hill, 6 per cen}. Pref... 
North Met. Elec., 6 % Pref. 1 
Urban Ordinary ... o a 3 
do. 5 % Pref. ... 5 
St. James’ and Pall Mall ane 5 
oe 4 
1 
5 
1 


on 


South London 

South Metropolitan Pref. 
Westminster Ordinary ... 
Whitehall Elec. Invst., 74% Pt. 


HomME RAILs. 
Central London Ord. Assented Stock 4 
do, District 
Undergroun Electric Ordinary 10 
do. 1 Nil 
do. do. Income Stock 4 954 


TELEGRAPHS AND TELEPHONES, 
Dividend. 


Anglo-Am, Tel. Pref. 
do. Def. 

Chile Telephone ... 
Cuba Sub. Ord. | 
Eastern Extension 
Eastern Tel. Ord.... nae 
Globe Tel. and T, Ord. ... 

do. do. Pref... 
Great Northern Tel. 
Indo-European 
Marconi 
Oriental Telephone Ora. 
United R. Plate Tel. 
West India and Panama én 10 
Western Telegraph 10 


5 


+ 
+ 
+3 
+2 
+? 
+; 
+ 


HOME AND FOREIGN TRAMs, &c, 
Trams. First Pref. 
do. 2nd Pref. 

ae do. 5 % Deb. 
British Electric Traction Ord. 
do. do. 6% Pref. 

Brazil Tractions... ... 

Brit. Columbia Elec. Rly. Pee. 


Lond. & Sub. Trac. 5 % Pref. 
London United Tram. Deb. ... 


= 


India-Rubber 
Met.-Vickers Pref. 

Siemens Ord. 
Telegraph Con." *%.. ove 


a 
= 


= 


26 
* Dividends paid free of Income Tax. 
t New shares, 


* 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


Iv should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to assim and other circumstances 


Fortnight’s 


CHEMICALS, &c. Inc. or dec. 


Price 
March 2lst. 


@ Acid, Oxalic ... . 
@ Ammoniac, Sal 
Ammonia, Muriate (large crystal) 
a Bisulphide of Carbon 

Borax ... one 
a Copper Sulphate om = on 

@ Potash, Chlorate .. .. per lb. 
Perchlorate oo 
@ Shellac .. 

Sulphur, Sublimea Flowers 


mp 
Soda, Chlorate 
» Crystals one 
Sodium Bichromate, casks 


” 
per cwt. 
” 

” 
per Ib. 
per ton 
per Ib. 


METALS, &c. 


4 Aluminium, Ingots ... 


per ton 
” 


per lb. 


Babbitt’s Metal of Anti- Metal— 
Grade sab per ton net 
Grade in: 


Grade III... 
¢ Brass (rolled metal 2" to 12” basis)” * per Ib. 
‘ubes (solid drawn) 


” 


Bars (best anand per ‘ton 


Bars. 
Sheets 


yed. ine. 


a German Silver Wire’ 
4 Gutta-percha, fine ... 
h India-rubber, Para fine .. 
7 Iron Pig (Cleveland Warrants) . 

» Wire, galv. 8, oO. quail. 
Lead, English Pig . £30 
@ Mercury £12 lbs, 
Mica (in original cases) small 3d. 
medium... 4/- to 8/- 
large... 10/- to 20/- & up. 
Phosphor Bronze, plain 12 
Pp » drawn bars andr 
» rolled & sheet 
» Wire 
o Platinum one 
d Silicium Bronze Wire 
f Steel, Magnet,in bars... 
a@ Tin, Block (English) eco 
ao , Wire, Nos.1ltol6 ... 


” ” 


10d. 
£219 to £219 10s. 
3/5 


Quotations supplied by 
g James & Shakespeare. 
4 Edward Till & Co, 
i Bolling & Lowe. 
1 Richard Johnson & Nephew, Ltd. 
a P. Ormiston & Sons. 
t India-Rubber, Gatta-Percha and o Johnson, Matthey & Co., Ltd, 
Telegraph Works Co., Ltd. p C. Clifford & Son, Ltd. 
rw.F. Dennis & Co, 


a G. Boor & Co. 
b The British Aluminium Co., Ltd, 
c Thos. Bolton & Sons, Ltd. 
d Frederick Smith & Co. 
e F. Wiggins & Sons. 


Power Production and Ultimate Values.—At a meeting of 
the Bradford Engi wee Society, on February 26th, 
A. ae Seab tured on ‘ Power Production in’ Rela- 
tion to Ultimate Valoos ” The s commenced by warn- 
ing his audience that the working of specialists in various 
branches of power | a might result in ‘‘ extrava- 
gance in economics,” = Ow persisted in working in separate 
compartments instead of being in harmony with one another. 
He was of the opinion that the reason why super-stations 
were not so much mentioned nowadays was that it had been 
discovered that such large stations could not supply power 
more cheaply than smaller stations. At the same time there 
were sometimes conditions which would justify the erection 
of a large station, such as at water power sites and large 
inferior fuel deposits. The coal of this country was distri- 
buted widely, and the lecturer could not see that large sta- 
tions were practicable. Long transmission lines, apart from 
their cost, were more complicated and more difficult to control 
than short mains. The same applied to the switchgear which 
would be required. Dealing with ‘ultimate values,” Mr. 
Seabrook said that while recently inquiring into the position 
of an electricity supply company, he was informed by the 
engineer that the works costs were very low indeed. It was 
pointed out, however, that the company paid no dividend, 
and was loaded up with debentures, and so long as that repre- 
sented the ultini~te result, the low works costs only brought 
into relief the fact that there were more important factors 
which determined the ultimate value of the undertaking. 
Many things which were nowadays accepted as ‘‘ standard 
practice,” required careful consideration. The speaker in- 


stanced the use of three-phase power, where single-phase 
was often preferable. 


> 
Yield 
p.c. 
£6 13 
617 
517 
6 7 
5 10 £51 
Ni — 2 £26 10s. 30/- dee. 
4 10 — £18 
6 6 — 
Nil 2 17/- —6d. 
5 5 169 — 
6 6 - £105 to £110 
6 6 lys 1/9 to 2/6 
} £206 £8 ine. 
12 144 104 £147 | £5 ine. 
7 10 £81 £1 ine. 
1 #7 1034. 3d. inc. 
10 12 619 3 — to 1/1 
£106 £2 inc. 
£106 £3 inc. 
+2 2 Ge £83 10s. 50/- ine. 
+3 5 30 w £145 10s. 
5178 Wire Rods ,, £93 10s. 50/- ine. 
-1 % 410 
. dec, 
1920. 1921, 
6 6 104 515 5 35/- ine, 
6 6 ae 416 
7 9 9 6 ove 
10 10 18} 59 
10 10 182} 59 3d. ine. 
10 10 183 5 10 we 
6 6 i 5 6 
716 
10 10 358 Be 
122 12 22 
8 8 74 6 
Nil Nil 5/- Nil 
10 10 18} 9 
2 
Bie 
4 
tee ps —2 
+4 
> +1 
do. do, Deferred 8 124/- 908 
do. do. Deb. ... 44 44 #8679) 
Stock 4 4 648 
Mexico Tram.6% Bonds .. — Nil Nil 814 
do. 6% Bonds .. — Nil Nil 61d 
Mexican LightCommon .. 100 Nil Nil 22% Nil 
do. Pret. .. 100 Nil Nil 52% Nil 
do. IstBonds — Nil 5 66) 8 
MANUFACTURING COMPANIES. 
oom. British Aluminium Ord. ove 1 
British Insulated Ord... 1 
do. « 21 
Edison-Swan 1 
do. do. 6% Deb... ... Stock 
Blectric Construction ...  ... 1 
English Electric .. ... 1 
Gen. Elec. Pref. ... 1 
do. 
‘ 
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BONUS SCHEMES AND BOILER-HOUSE ECONOMY. 


By CHAS. 


F. WADE, 


A.M.1.Mech.E., A.M.LE.E. 


Wuart appears at first glance to be a problem which is 
easy of solution is that involved in organising a fair 
system of bonus payment to boiler-house operators for 
improvement in the efficiency brought about by their 
efiorts. A sound bonus scheme must be fair in its results 
to employer and employé alike, in that the payment to 
the fireman is in direct proportion to the benefit accruing 
to the employer, as far as is practicable. On closer 
examination of the subject, however, the problem is not 
such a simple one as appears at first sight. 

First, it has to be decided upon what basis or data 
the bonus is to be calculated. 

Secondly, the *‘‘ zero line’’ of payment or efficiency 
up to which no bonus is payable has to be decided. That 
is to say, some standard of a fair result has to be estab- 
lished which represents what can be reasonably expected 
for the ordinary wage. 

Next, the financial aspect has to be considered and 
the ratio of bonus payable to the net saving obtained 
decided upon. 

Lastly, we have the problem how the total bonus 
payable is to be allocated among the men concerned. 

Taking the various points to be decided in the order 
given above, the first thing to do is to obtain a clear 
idea of what the ultimate figure upon which the pro- 
posed bonus is to be based is to be, and this must be of as 
simple and easily understood a nature as possible. The 
means of arriving at the figure must be simple and of 
easy explanation to the men concerned, so that there will 
be no excuse for suspicion and distrust among them. 
Should there be any lack of confidence on the part of the 
employés in a system of efficiency bonus payments, the 
scheme is foredoomed to failure owing to the discontent 
and disputes which will inevitably arise. 

What is required, therefore, is a final figure which 
shows definitely, week by week, the relative efficiency 
obtained, so far as it is influenced by the firemen them- 
selves, but not involving matters over which these men 
have no control. 

The simple bonus scheme based upon the percentage of 
CO, in the waste gases is open to several objections, 
especially if, as is usually the case, the average arrived 
at is that of the CO, in the waste gases and not that of 
the percentage CO, per unit weight of fuel consumed. 
To take merely the averages of the CO, percentage for 
two similar periods and to attempt to judge the relative 
efficiencies from the respective results is more than 
likely to lead to erroneous conclusions in most cases. As 
an illustration of what the writer wishes to convey, let 
us take two shifts, the CO, average for each being arrived 
at by adding together four separate readings of CO, 
percentage and dividing by the number of readings 
taken. In each case also let the coal consumed total 10 
tons, and let us call the two shifts ‘‘A’’ and ‘“ B,”’ 
tabulated as follows :— 


- Shift A. - Shift B. 
Reading % Coal, Coal, % Coal, " 
No. COs. tons. x COs. CO,. tons. x COs. 
1 8 2 16 8 2 16 
2 10 3 30 12 2 24 
3 5 1 5 8 1 8 
t 12 q 48 7 5 35 


The average percentage of CO; in the waste gases, in 
each instance, is 8.75 per cent., the same amount of coal, 
z.e., 10 tons, also having been used, so that at first it 
would appear that the economy of each shift was iden- 
tical. As a matter of fact, the true average of CO, 
per unit of coal consumed, as far as can be calculated 
from the data available, is 10.9 per cent. for shift ‘A ”’ 
and 8.2 per cent. for shift ‘‘ B,’’ this being obtained by 
adding the products of each reading of coal and gas 
analysis, and dividing by the total coal used for the 
period under examination. Assuming a final tempera- 


ture of 600° F. in each case, the loss of fuel in the 
waste gases for shift *‘ A ’’ would be about 25 per cent. 
and for shift ‘‘B’’ 18 per cent. It has also been sug- 
gested in some quarters that, in order to avoid the neces- 
sity of installing expensive CO, recorders, a continuous 
gas-sampling apparatus should be installed and the 
average analysis for the period under observation ob- 
tained by the standard Orsat test, bonus being deter- 
mined accordingly. This system would obliterate 
entirely the variations in percentages from time to time, 
and however satisfactory to the workers, would tend to 
operate against the interests of the employer. That is 
to say, it would be quite possible for a shift of men to 
show the same CO, analysis as another, yet perhaps for 
only two hours or so was the excess air kept down to 
its practical minimum, very possibly during a period 
of low fuel consumption, in the first instance, and yet 
on the basis of the shift gas sample, be entitled to the 
same bonus as another shift which worked steadily at a 
somewhat lower CO, percentage, but with actually more 
economical results. 

The impression seems to be very prevalent among 
those that have not gone deeply into the matter that the 
CO, percentage in the waste gases is a direct measure 
of the efficiency which is being attained; only when all 
other things are equal is this actually the case. Conse- 
quently the basing of bonus payment on CO, percentage 
is unsound. The CO, recorder is certainly an indispen- 
sable adjunct to a steam-raising plant, but only as a 
guide to the attendants and as furnishing a record of 
what has taken place. Continuous sampling apparatus, 
in the writer’s opinion, is of but little practical value, 
except when used for short periods to replace snap tests. 

The correct basis for a bonus scheme is the efficiency 
of the plant as measured in terms of water evaporated 
per pound of coal from and at 212° F. if the calorific 
value and ash content of the fuel are reasonably constant 
and the fuel is from the same source. If the class and 
characteristics of the fuel vary to any appreciable extent, 
regular calorific testing will be needed in order to deter- 
mine the efficiency. 

If the boiler house is to be treated, as it should be, as 
a self-contained steam factory, and the proposed bonus 
is based upon the overall efficiency of the boiler house, 
every source of power and heat will have to be metered 
and reduced to equivalent heat units. Thus, the heat 
value of fuel, heat returned from hotwells, power and 
lighting, &c., will have to be included on the ‘‘ debit ’’ 
side against the total heat delivered from the boiler 
house on the ‘‘ credit ’’ side. * After all is said and done, 
although boiler efficiency is the predominant factor as 
regards economy in working a boiler plant, yet it is 
the overall boiler-house efficiency which is the final and 
commercial figure that is really required. 

Although the suggested basis of bonus on the overall 
efficiency calls for a very comprehensive system of meter- 
ing and record-keeping, yet it is no more than that 
which should exist in any well-ordered plant at the 
present day. 

Coming to consider the second point, that of the 
*‘zero’’ line above which bonus will commence to be 
payable as a fair basis, this may be taken as the best 
results obtained, as determined by careful tests carried 
out over a period corresponding to a complete cycle of 
shifts, in most cases three weeks. What is wanted is to 
ascertain the best result per shift per week,-and in order 
tu do this it is necessary to record the results of each 
shift of men for a week on each turn. The best result 
for each shift should be taken as the normal fair result 
for the regular wages, and bonus would be payable upon 
improvements on these figures. 

It is as well, when making these preliminary tests, 
that the men concerned shoyld not be aware of what 
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is in progress, as otherwise there will be a temptation 
to ‘‘ ease down,’’ as it were, so as to get a lower “‘ zero”’ 
efficiency. 

The proportion of net saving which is to be payable in 
the form of bonus will need very careful consideration. 
From the gross saving of fuel will have to be deducted 
the cost of maintenance of any special instruments and 
meters needed to carry out the scheme and also the 
depreciation charges on them; to this charge must also 
be added the cost of any additional staff in the way of 
clerical assistance or laboratory staff which may be found 
necessary. Briefly, from the saving due to increased 
efficiency must be subtracted the cost of additional means 
adopted to secure the results obtained. 

By paying a bonus the employer is tacitly admitting 
that the benefits received are predominantly due to the 
increased efforts and better work or skill on the part 
of the firemen ; consequently any appearance of niggard- 
liness in the amount of bonus payment is liable to lead 
to discontent ; on the other hand, too generous a payment 
will lead to an unduly magnified idea of his own im- 
portance on the part of the man concerned. In addi- 
tion, the payment of too high a bonus to commence with 
may lead to disputes at some future time when it is 
attempted to reduce the scale, should this be found to 
be necessary. 

Assuming that the best results being obtained at 
ordinary rates of pay are taken as the starting- 
point for the bonus payment, and that without such 
payment but little, if any, appreciable improvement 
can be looked for, a distribution of, say, 334 per cent. 
or even 50 per cent. of the saving would not appear 
to be too high. 

Another suggestion that is worthy of consideration is 
to take a maximum figure of bonus payment that would 
make up the fireman’s pay to that of the highest skilled 
rate obtaining in the locality, provided that he reached 
an efficiency in working the plant as high as was practi- 
cally possible, this maximum possible efficiency being 
determined by careful preliminary tests and calculations. 
To detail the investigations required to arrive at the 
desired figures is outside the scope of this article. 

Three methods of allocation of the bonus among the 
men concerned suggest themselves. First, to take the 
saving fur the week or any other suitable period and to 
distribute the bonus among the whole of the boiler-house 
staff, without reference to the performances of indi- 
viduals or of separate shifts. The second method would 


be to discover and apply a satisfactory arrangement 
whereby each individual would share in the bonus accord- 


ing to the extent to which he personally contributed to 
the improvement obtained. The third scheme would 
be to divide the total amount payable among the three 
shifts of men, each shift being paid on its own merits. 

The disadvantages of the first arrangement would be 
that the less efficient men or shifts would reap benefit 
from the efforts of the others, the latter not receiving 
the fair reward for their contribution to the savings 
effected. 

As regards the second method mentioned, to ascertain 
the influence of each individual man upon the results 
obtained within his shift is practically impossible, the 
nearest approach to it being the proportioning of the 
bonus for each grade of employé according to his regular 
rate of pay. 

The payment of bonus by shifts is certainly the fairest 
practical method, modified by proportioning payment 
by grade. It would seem that the best way of dealing 
with the question would be to calculate the bonus upon 
the results of a three-week cycle for each shift. By 
taking each week on its own merits, a shift might get 
paid a bonus for the results obtained on a lightly-loaded 
turn, while on the other turns its results might be 
so bad as more than to cancel the saving on the first 
turn, yet no deduction could be made below the standard 
rate of wages. A second shift might work the three 
turns at basis level, and therefore at better overall 
efficiency than the shift first mentioned, yet get paid no 
bonus. Therefore, by taking the results of a three- 
week cycle for each shift of men, such anomalies would be 
avoided. 

Once a bonus scheme has been put into operation it 
is well to devise some arrangement by which the avoid- 
able losses can be clearly shown to the firemen, so that 
there will be some guidance towards further improve- 
ment. The losses which are most under control of the 
men concerned are those which take place in the ash 
heap ; by way of excess air in the gases; incorrect feed 
regulation and blowing-off of safety valves; waste of 
electricity through keeping coal- and ash-handling 
motors at work when not wanted; not shutting down 
economiser scraper motors when the economiser is out of 
action; leaving unnecessary lights on, &c. Losses due 
to dirty internal or external heating surfaces, missing 
baffles, &c., as shown by normal CO, accompanied by 
high-exit gas temperature and low evaporation, cannot 
be blamed upon the fireman; and, in fact, until the 
management looks after such matters as it should do 
and keeps its plant in a proper state, it should not 
attempt to institute a bonus scheme at all. 


THE ARCHITECT AND THE 


ELECTRICAL ENGINEER. 


A Joint Discussion 


on Co-operation. 


At the joint meeting of the InstrruTIoN or ExectricaL 
NeERS and the Royan Institute or British ARCHITECTS on the 
15th inst., two short introductory papers were read with the 


object of stimulating discussion on the above subject. The 
paper by Mr. J. W. Peauchamp, M.I.E.E., contained as usual 
interesting facts and stiggestions, but that by Mr. Francis 
Hooper, F.R.1.B.A., left much to be desired, and the subse- 
quent discussion, too, was very disappointing, some of those 
who took part saying little of any real value, but taking more 
than their share of the available time to say it in. The con- 
sequence was that many members who had intended to speak 
were prevented from doing so, and the meeting was finally ad- 
journed, to be resumed on March 22nd, in order to allow 
oe — wished to do so to express their views on the 
subject. 


Mr. F. Hooper’s Paper.—Abstract. 


It behoves all architects to voice the indebtedness of the 
community to the engineers who have already accomplished 
- much and are yet capable of vast and unexplored potenti- 

ities. 

The generation and methods for distributing electrical energy 
do not concern us on this occasion beyond the desirability of 
urging that the present dependence upon coal should be re- 


garded as temporary and only a stop-gap until replaceable 
powers become available, and that efforts might well be made 
to determine the most suitable voltage for general use, and 
that uniformity throughout the country might be sought to 
simplify the task of the important industries concerned in the 
manufacture of fittings and appliances. 

One important factor seems to require very special and 
earnest attention, as it affects comfort and economy and, 
hence, the popularity and usefulness of electric lighting. The 
danger of glare is one which concerns everybody. Too often 
excessive candle-power dazzles, irritates, and injures the eye 
and the brain alike, diffused glare destroying the restfulness 
and value of studied shade. Some advertising ———, fiendishly 
regardless of self-respect and consideration for the public, 
have made vulgar some of our important streets and many of 
our open spaces. Upon this the public opinion needs educa- 
tion. 

Street lighting is being earnestly studied and elevated central 
lamps have permitted the removal of the standards which, 
in crowded thoroughfares, needlessly reduced the capacity 
of our footways. The lighting of shops is no unimportant 
matter. The advantage.of concealed lamps behind screens 
has been successfully demonstrated, adding much to the attrac- 
tiveness of the street and the prospects of business. M 
improvement is possible in lighting the outside of buildings of 
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popular resort. The outlining of windows and cornices by 
a wholly destroys the value of an architect’s work; 
whereas, diffused and concealed lighting from a distance may 
be both ‘distinctive and dignified. Internal lighting needs con- 
sideration on different lines, and wherever it be the prin- 
ciples of the theatre may well be entertained. Delightful is 
a building in which the sources of light are hidden, the direc- 
tion focused, and the eye allowed relief and rest as nature 
affords. 

Many a home contains choice objects too often overlooked. 
Rarely do we find objects lighted with studied consideration 
of the best point of view and their background. This com- 
ment applies equally to most of the costly memorials erected 
since the war, whether they be in the open or under cover; 
hence, after dark, they are lost sight of and their purpose 
nullified. Public and private gardens, museums, picture galler- 
ies, &c., too, might be turned to good account by artificial 
lighting’ and enjoyed by the many workers, whose leisure 
during daylight is but too limited. 

Electric radiators and cooking appliances are presenting op- 
portunities to the architect where electrical energy can be 
obtained economically. The archite:t and the engineer should, 
however, never lose sight of the fact that neither of these 
provides automatically for the essential change of air in the 
apartment in which they are used, as is the case with the 
coal fire with its chimney, and careful provision must he made 
for efficient substitutes. Exhaust and in-take ventilation fans 
are of the greatest importance to the architect, enabling him 
to provide remote control, thus making it possible to mvet 
variations of temperature or fluctuations in the number of 
occupants of an enclosed space. This has already served to 
permit the use of many buildings for purposes quite impossible 
in the absence of fans. The connection between ventilation 
and the study of sound may be less remote than is commonly 
supposed, for acoustic defects are reported to have been over- 
come by improved ventilation of buildings. 

These are some of the many directions in which co-operation 
of the architect and engineer is both desirable and necessary. 


Mr. J. W. Beauchamp’s Paper.—Abstract. 


The object of this paper is to explore the possibilities of 
closer joint working and means of .keeping each profession 
advised of the needs and developments of the other in so far 
as they touch mutual and efficient working. 

It is at least as necessary for the electrical industry to advise 
the leaders of other professions and industries as it is for the 
electrical industry to advise the public, and their know- 
ledge of electrical applications should be kent up-to-date. 

It has sometimes been our experience that after working up 
a desire for certain electrical applications on the part of a 
client, the business fails to mature. owing to the opposition 
of his architect, who, not perhaps familiar with our recent 
achievements in this particular direction, wishes to save 
his client from what he considers to be an experiment, but 
what we know to be a practical success under the particular 
conditions in question. 

Consideration of the relative cost of electricity, gas, and 
fuel is so modified by the circumstances of each case as to 
make generalisation dangerous. 

The heat content of the unit of gas or electricity is by itself 
no sufficient measure of service rendered; the efficiency with 
which the users’ appliances convert this heating value into 
effective light, warmth, cookery or power is the principal 
deciding factor, further modified by considerations of speed, 
convenience and cleanliness. 

Taking parcels of coal, gas, and electricity of equal heat- 
energy content, performance in practical use is apt to be of 
the following order :— 


—— Coal. Gas. Electricity. 
% % % 
Potential heat value ... ane 100 100 100 


Effective heat value (fires) ... | 10 to 25 | 40 to 60 100 
Effective ony value :— 


Ovens .. oe ee 5 to 10 | 20 to 40 | 65 to 75 
Boiling plates x ? 30 to 40 | 50 to 60 
Kettles ? 80 to 90 


The figures represent approximately the efficiencies of con- 
version in the appliances used in each case. 

Broadly, our great prospect lies with the middle classes, 
the dweller in the villa and the flat. In dealing with this 
class of work we suggest careful consideration for the com- 
bination of fuel and electricity, confining the burning of coal 
or coke to one, two or perhaps three points, and using elec- 
tricity for all occasional or short-hour heating, for cookery, 
suction cleaning or —, work of that kind to which mecha- 
nical power can be applied 

Electric lighting gives complete satisfaction at all rates = 
to 10d. or 1s. per unit, these figures being relatively high to- 
day and bettered in most areas. 

For occasional or short-hour heating, and for regular or 
all-the-year cookery, rates of from 1d. to 2d. per unit against 
gas at 4s. to 5s. per thousand feet (usual calorific values) gives 


satisfaction. Roughly the price per unit may range from 

one-sixth to one-twelth of the price per therm. 

For small power drives or heating appliances, fans, flat 
irons, suction cleaners, kettles and detailed cookery apparatus, 
considerably higher rates will generally give complete satis- 
faction, owing to the convenience of these devices and because 
they account for but a small amount of electricity in the 
course of a year. 

Consider probable expenditure upon electricity in a middle- 
class house, inhabited by a standard family, say three adults 
and two or three children, pre-war value of the house £35 to 
£70 per annum. 

Lighting consumption 200 to 300 units in the year at 7d. 
per unit, say £7 per annum. 

Cookery, regular, on electric range: 1 unit per head per 
day = 350 xX 5 = 1,750 units in the year, at 14d. per unit, 
say £9 (or 3s. 8d. per week). 

If, in this case, electricity is used only for small apparatus, 
about 2 units a day becomes available to the consumer for an 
addition of only 50 per cent. to his lighting account, and 
this wouid cover the regular use of a flat iron, suction cleaner, 
washing machine and kettle or sma!! utensils. 

Architects have assisted in, and are acquainted with, re- 
searches into lighting. 

A recent example is the Ministry of Pensions building, where 
a by no means indifferent lighting installation was altered to 
give much more effective results with an important decrease in 
running cost. 

There is room for the closest collaboration between the 
architect, the electrical contractor and the illuminating expert, 
as we have so often to compromise between scientific perfec- 
tion and the taste and desire of the client, who must, as a 
buyer, be guided rather than forced towards better methods. 

it is necessary to work consistently towards educating the 
people in the wise use of the powerful lamps of to-day. It is 
useless to tell people that they do not need such powerful 
light sources; there is a sort of greed for brilliant artificial 
lighting, even in countries more favoured with sunlight than 
ours. 

In the lighting of churches we need the help of the architect 
very much. 

In approaching the public one of the difficulties is that the 
idea has spread that electricity is not associated with heat. 

The general user of artificial heat has no clear notions of ' 
quantity of heat. 

The electric method promises great help because it permits 
economy to be practised without calling upon the user for 
that exercise of thought which is so irksome to people when 
it concerns the routine affairs of daily life. Not only with 
electricity as a carrier is heat energy used more efficiently by 
the consumer, but apparently he is able to do with a great 
deal less of it. The combination of electricity and other 
methods of heating is likely to be very useful in large build- 
ings, and not only give the occupants more cheerful heating 
and better control of temperature, but also enable the furnace 
to be worked at a uniform and economical rate. . 

The architect has hardly followed up the advantages of 
the electric lift as rapidly as he might have done and, in 
many instances, still provides a handsome and capacious stair- 
case whilst putting the lift in some more or less out-of-the- 
way position. Where buildings are erected for utility rather 
than ornament it appears that the time has come for the 
staircase to take its proper place as an alternative or emer- 
gency means of moving from floor to floor, and attention 
should be concentrated more upon the lift and particularly 
upon the approaches to it and its position in the building. In 
many cases its advantages and conveniences are unnecessarily 
discounted by difficulty of ingress and exit. 

Recently the occupant of offices at the top of a large block 
of buildings desired to put in electric fires; he was satisfied 
with the cost in use and willing to pay for the necessary cir- 
cuit or wiring required. His proposal was, however, refused 
by the landlord, who considered that there were already too 
many wires in the place and on the staircase. meaning of 
course that the installation was a complete muddle, which had 
grown up piece by piece in a building where no provision had 
originally been made for the accommodation of the wires and 
cables, so adding to the expense of everyone who wanted elec- 
trical apparatus. and certainly not adding to safety. 

Outlets and all accessories should be specified to be British 
engineering standards, or at least to comply with the dimen- 
sions provided in those standard specifications, so that inter- 
changeability is secured. The architect can heln very much 
in this important matter. 

The I.E.E. Wiring Rules are being amended, and it may 
perhaps be no indiscretion to suggest that future editions will, 
perhaps, contain some element of “‘ grading,’’ making it pos- 
sible, whilst providing for good work in all cases, yet to 
demand conditions less onerous in small buildings than in 
those where the responsibilities of the electricity supply are 
greater. 

In conclusion, the author suggests that it might be possible 
to form some permanent liaison hetween architects’ Associa- 
tions and the Associations of the electrical industry, perhaps 
a joint Committee drawn from the Councils of the several As- 
sociations and sitting at intervals to examine and ventilate 
any proposals put forward by either side. This Committee 
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should not give technical advice or do any of the work now 
done between the architectural and electrical professions 
by the employment of consulting engineers, contractors, 
or manufacturers, but should deal more particularly with 
questions of policy or possibly propaganda between the 
two professions and with questions as between, for example, 
the electricity supply industry, the architect and the consumer. 
Such a Committee could take a very independent line and 
could advise architects whether conditions in a particular 
place were favourable or not to this or that application of 
electricity, and in many ways assist them with unbiased guid- 
ance, leaving them to the usual sources for all detailed in- 
formation and help. 

Out of such a Committee might arise some method for in- 
structing architectural students in electrical matters up to a 
certain point, giving a clear though perhaps superficial view 
of the conditions which govern the sale, purchase, and the 
use of electricity, and leading them to recognise the need for 
more detailed study of the subject. 


Discussion. 


Major F. H. Mastars, O.B.E., opening the discussion, said 
that if they were'to obtain that extension of the use of elec- 
tricity that they all hoped for, it would only be by the united 
efforts of both electrical engineers and architects. The diffi- 
culty was, however, that they did not know each other’s busi- 
ness. With Mr. Beauchamp’s paper he was in entire agree- 
ment, but was disappointed in Mr. Hooper's, as he had given 
no indication of how the engineer and architect might help 
each other in those small details which were so important. 
After referring to the relative merits of gas and electricity, he 
emphasised the heating fallacies mentioned by Mr. Beau- 
champ, and pointed out that sufficient provision was not 
made for the use of electricity in new houses. One or two 
lighting points per room and one heating or power plug 
per house (as had been provided in the district where he 
lived) was not enough; the architect and engineer should 
come together in the earliest stage when drawing up a 
scheme. Finally, he made a plea on behalf of some form of 
liaison between architects’ and engineers’ associations on, the 
lines suggested in Mr. Beauchamp’s paper. 

Mr. A. H. Dykes gave his experience of cable breakdowns 
due to condensation in pipes carrying cables embedded in 
walls, and explained that the remedy was to select suitable 
metal which would not take too long to heat and cool. Brass 
piping was quite satisfactory, provided too much air was not 
allowed to flow through it. In the past, buildings were sub- 
stantial, but nowadays walls were apt to be too thin to allow 
of the use of buried wiring; the class of wiring had, therefore, 


WORKS PRODUCTION. 


to be selected to suit the type of building. Collaboration could 
result in nothing but g to both the engineer and architect, 
and he hoped the latter would avail himself more of the engi- 
neer’s assistance in future than he had done in the past. 
Co-operation should take place at the earliest possible time 
when designing a building, as the engineer could often help 
the architect if he were allowed to do so. For instance, 
complaint was made of the draught that descended on the 
occupants of a certain large room; it was found that the heated 
air rose to the ceiling, was cooled by a skylight, and was 
thus caused to descend in the form of draughts. The remedy 
was quite simple and effective; it sufficed to string heating 
wires across the ceiling. Private generating plant involved 
the use of batteries, but too often accumulators of the mini- 
mum capacity for the work were installed, regardless of the 
fact that once the installation came into use the demand 
was bound to increase and the battery become overloaded. 
For heating, a combined hot water and electric radiator system 
similar to Mr. Berry's was probably the most suitable. Atten- 
tion needed to be given to the harmony of fittings with the 
room in which they were installed; fittings were too often 
selected on price considerations alone. 

Mr. CotuarD (member of council of the R.I.B.A.) ex- 
plained that the reason why architects had not consulted elec- 
trical engineers more often in the past jwas that they feared 
that the latter would not give unbiased advice; their opinions 
might be influenced by manufacturing or cost considerations, 
but he was glad to learn that there were no longer any 
grounds for such suspicions. It was true that mistakes often 
cost more to rectify than would have been involved in making 
proper provision at the outset, and Mr. Beauchamp’s idea of 
instructing architectural students in electrical matters was 
an excellent one. With regard to the provision of more outlet 
plugs and accessories, it was very difficult when submitting 
estimates to clients (who made cost a first consideration) to 
persuade them that such things, although not immediately 
required, might become necessities at a later date. 

Mr. F. Tremarin was glad to learn that Mr. Hooper appre- 
ciated the possibilities of ventilation by means of electric 
fans, because that was one way of getting rid of chimneys. 
He drew attention to hollow concrete blocks (having a good 
appearance—very like Aberdeen granite) which were being 
made all over the country for building purposes and for which 
many advantages were claimed. Their use might cheapen 
construction, and keing hollow they would serve well for 
ventilation purposes; bare conductors might be run in the 
cavities between the walls in place of the present insulated 
wiring, and the ducts formed by the hollow blocks might even 
be used to clean blocks of houses by means of one central 
vacuum plant. 

The discussion was adjourned until March 22nd. 


Discussion at Manchester. 


Tue paper on “ Works Production’’ by Mr. G. H. Nelson, 
which was abstracted in our issue of January 26th, was read 
at a meeting of the NorTH-WESTERN CENTRE of the INSTITUTION 
oF ELECTRICAL ENGINEERS, on January 23rd. Mr. A. S. Barnard 
occupied the chair, and in the subsequent discussion 

Mr. MEDLYN said that in the Post Office Engineering Depart- 
ment it had been found that the man-hour basis was the only 
way of measuring the labour for a job, and he presumed that 
this would also be the best method in a works. As regarded 
vocational training, the Post Office facilitated this by arranging 
for evening classes for its employés at which they were trained, 
both in theory and practice. About half the men so trained 
secured proficiency certificates. Pamphlets were also issued to 
the men, dealing with numerous technical points; these were 
written by members of the supervising staff. 

Capt. Bamey said that not only co-operation within the 
factory but co-operation between different firms was necessary. 
Although Mr. Nelson’s insurance scheme had many good points 
he (the speaker) did not think that it would meet the case 
fully. The fixing of processes in the office was quite suitable 
for repetition work, but for general shop work it would be 
necessary for the rate-fixer to carry out his business in the 
shop. The speaker considered that the fact that improved 
production depended absolutely upon the personal element was 
not sufficiently emphasised in the paper. One function of the 
inspector should be to see that too good a job was not sent out, 
i.e., with unnecessary finish or accuracy, which was a waste 
of time. He did not agree with the selling costs shown in the 
chart comparing good and bad management and its effect upon 
production and costs. 

Mr. L. H.-A’. Carr said that works of medium or small size, 
of which there were a number in this country, were not dealt 
with in the paper. Such works could not be treated upon 
the lines indicated, but co-operation was easier in their case. 
The speaker thought that the designer's qualifications had not 


/ 


received sufficient mention; the improvements said by the 
author to have been effected by co-operation could have been 
made in the first place by a competent designer. Whatever 
committees were set up, the responsibility should be 
kept in the right place. Mr. Oarr agreed that a 
wider educational, scope was needed, and said _ that 
Manchester was moving in this direction. The lay-out 
of the shops had not been given attention in the paper, 
although it was of great importance in securing increased pro- 
duction. Another difficulty not mentioned in the paper was 
that encountered by the inability to guarantee that work would 
come in in such a way as to occupy the machines available 
in a proper manner. 

Mr. A. B. MALLtinson said that the personal element was most 
important and was very apparent in the paper. He emphasised 
the importance of getting an urgent job out of the shops 
quickly; if it were left standing, the workmen would think 
that their additional efforts had been wasted. Good feeling 
between master and men was an essential of success. It was 
the small savings on each operation that led to cheaper pro- 
duction. ‘ 

Mr. R. TowNnenD said that he had used the system described 
for years, and it appeared to be the only rational one to use. 
He agreed that factory expenses could not be based on labour 
costs. Faked labour costing to reduce the price of certain 
articles at the cost of others was to be deprecated; if an 
article was unprofitable when its price was based on the true 
cost, it should be decided whether it was worth while con- 
tinuing its manufacture. He thought that discussion of design 
between the office and shop could be carried too far, but, of 
course, co-ordination was essential. Accurate drawings were 
very necessary, but they should not be too elaborate. 

Mr. T. E. Hersert thought that the author had applied Dr. 
Taylor's principles of scientific management in a practical way. 


There were functional organisation, process instructions, and 
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time tables. 


accurate filling-in of time sheets. 


Mr. NELson replied at some length to the points raised by 
the various speakers. He said that “ scientific management ”’ 
had been referred to. He agreed that that was what his paper 
dealt with, but said that there was a prejudice against the 


use of the word “‘scientific’’ and so he had avoided it. 


The costs of the system were very low—the process department 
accounted for only 0.9 per cent. of the factory cost, the inspec- 


tion department fer about 0.87 per cent., and the production 
department about 0.95 per cent. He agreed that co-operation 
between firms was very necessary and mentioned American 
developments in this direction. Improper costing led to un- 
profitable business and unfair competition. 


The main object was to obtain the maximum 
results with the least effort. The speaker did not think that 
Mr. Nelson had gone quite far enough in his opening remarks, 
and some of them were of doubtful economic validity. Success 
lay in all-round efficiency and this included finance and dise- 
tribution. It was of little use to obtain such excellent results 
in the factory if the other processes were scandalously 
inefficient. The Whitley Councils had proved very helpful; 
one direction in which their influence had been brought to 
bear was in impressing the workers with the necessity for the 


He thought that 


his insurance scheme would provide an incentive to the men 
to work more, besides keeping them to the firm. Every job 
in his works, even ‘‘ odd’’ jobs, were costed, and this had 
proved beneficial. To prevent over-refinement, the finish 
required was marked on all drawings. With regard to small 
works, the author thought that a modified form of this scheme 
could be usefully instituted. A designer must necessarily 
co-operate with the shops—he could not possibly keep up-to- 
date in everything. In connection with the question regarding 
the booking of costs, each workman could only have one ticket 
at a time and this had to be surrendered before he could start 
another job. The system did not relieve anybody of his res- 
ponsibilities; the inspection department did not relieve the 
foreman of the responsibility for accurate work, it was a part 
of the machinery for helping him to obtain it. Responsibility 
was kept in the right place. The question of machine load 
was very carefully dealt with and arrangements made to 
relieve overloaded machines. The customer was often to be 
blamed for the delay in the delivery of ‘‘ urgent” jobs. He 
preferred not to say too much of Dr. Taylor’s methods: he had 
not studied them and might possibly be prejudiced against 
them as he inclined to the belief that the worker was treated 
too much as a machine. 


EXPORTS AND IMPORTS OF ELECTRICAL GOODS FOR FEBRUARY, 1923. 


THE official returns for February of exports and imports of 
electrical machinery and apparatus record as regards the 
export section a total of £936,482, a falling off of £259,608 as 
compared with January, 1928, and roughly £56,000 less than 
for February, 1922. In comparing the total with that of Janu- 
ary, due allowance must be made for the smaller number of 
working days, and in the comparison with February, 1922, the 
reduction in prices must be borne in mind. 

For the first two months of 1922 and 1923 the figures are :— 


1922. 1923. 

£ 
Electrical goods and apparatus _ ...1,410,972 1,413,380 
Electrical machinery ... = ... 951,279 719,192 


Total for January and February  £2,862,251 £2,132,572 


The above figures show that the exports of electrical goods 
and apparatus have been more than maintained, but there is a 
decrease in the values of electrical machinery exported. The 
total weight of electrical machinery exported during February, 


Vabues or ExectricaL Exports AND IMporTS FOR Fesruary, 1928, WITH COMPARISONS WITH THE PREVIOUS MONTH AND WITH 
Fesrvary, 1922. 


any was 3,476 tons, as compared with 3,375 tons in February, 


During January and February, 1923, we exported £55,238 
of electric glow lamps, as compared with £58,593 for the same 
period in 1922. The imports of glow lamps for the first two 
months of 1923 and 1922 were £49,949 and £41,163 respectively. 
Electrical imports for February reached £245,554, or £38,548 
less than January, 1923, and £42,051 lower value than in 
February, 1922. 


“a electrical imports for first two months of 19223 and 


1923. 
£ 
Electrical goods and apparatus ... 201,152 334,594 
Electrical machinery a ... 245,084 195,062 
Total for two months ... £446,186 £529,656 


Re-exports of electrical goods, &c., and machinery for the 
month totalled £16,826, a falling off of £3,194 as compared 
ny the previous month and £8,149 less than in February, 


——— Ex Ports. IMPORTS. Re-Exports.———-\ 
As compared As As compared As As compared As , 
_ with the compared with the compared with the compared 
Feb., previous month. with Feb., Feb., previousmonth Feb., Feb., previous month with Feb., 
1923. (Jan., 1923), 1922. 1923. (Jan., 1923). 1922. 1928. (Jan., 1923). 1922. 
Electrical goods and apparatus £85,192 — 41,897 — 15,164 £53,838 — 8,628 + 17,277 £3,140 — 4,174 — 481 
(unenumerated). 
Insulated wires and cables... «» 185,784 — 18,882 + 29,825 20,951 — 3,017 + 12,678 98 — 1,101 + 98 
Glow lamps 26206 — 2,826 — 3,377 25,805 + 1,661 + 3,678 622 + 481 — 15,210 
Arc lamps and parts... den hud 300 — 230 — 85 982 — 1,579 + 411 — — $870 —_ 
Batteries and accumulato “ae -. 47,168 — 187 + 22,169 9,310 — 2,960 + 5,945 335 + 330 + 335 
Meters and instruments ie -. 31,359 + 5,725 — 4,369 10,651 + 474 + 5,841 380 — 2,170 — 285 
Carbons ... des one Soa adi 3,489 — 3,181 + 1,126 4,571 + 364 + 2,085 566 + 441 - 10 
Electrical machinery — 
Electrical machinery (unenumerated) 124,152 — 39,870 — 67,445 84,086 —26,890 —114,077 10,565 + 4,804 + 6,669 
Railway and tramway motors... 28,170 + 11,349 + 12,992 — _ 
Other motors and generators ... 131,968 —122,091 — 45,272 - 
Switchboards (not teleg. or telep.) ... 7,538 — 7,970 — 16,851 6 = 20 — 1,186 
Telegraph and telephone cable and material— 
Telegraph and telephone wires and 67,000 + 12,091 + 32,766 6,191 — 1,902 + 3,891 — = 30 —_ 
cables (not submarine). 
Submarine teleg. and telep. cable 27,274 — 47,847 — 33,811 4 
Telegraph and telephone instruments 170,932 — 3,192 + 31,200 28,869 + 4,009 + 20,240 1120 — 215 — 497 
and apparatus. 
£936,482 —259,608 — 56,296 £245,554 —38,548 — 42,051 £16826 — 3,194 — 8,419 


Atmospheric Electricity, — In a recent paper in 
Terrestrial Magnetism, Dr. L.. A. Bauer draws the conclusion 
that both the range of the diurnal inequality of atmospheric 
electricity potential gradient and the mean value of the ele- 
ment for the year increase and diminish with sunspot fre- 
quency, his conclusion being based on observational data from 
the Ebro observatory, Tortosa, in Spain, between 1910 and 


1920. At the January 26th meeting of the Physical Society of 


!ondon, Dr. C. Chree, F.R.S., presented a paper on “A 
Supposed Relationship between Sunspot Frequency and the 


Potential Gradient of Atmospheric Electricity,” in which the 


subject is investigated more mathematically, employing Kew 


electrical data from two periods of years in addition to the 
Ebro data mentioned above. Magnetic data from Kew Obser- 
vatory for the 
parallel results from an element for which the sunspot relation- 
ship is generally admitted. The results obtained are on the 
whole not incompatible with Dr. Bauer's conclusion, but they 
indicate that if a relationship of the kind supplied exists, the 
sunspot influence must be very much less in the case of atmos- 
pheric electricity than in that of terrestrial magnetism. 


same periods are similarly treated, so as to have 
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AMERICAN 


INDUSTRY DURING 
(With Tables of Electrical Exports in 1921 and 1922.) 


AND SINCE THE WAR. 


Tue Department of Overseas Trade has issued a comprehensive 
report of over 200 pages on the economic, financial, and 
industrial conditions of the United States up to the end of 
last year. it is from the pen of Mr. J. Joyce Broderick, Com- 
mercial Counsellor to the British Embassy, Washington, and 
is an admirable and successful attempt to survey the effect 
of the war and the subsequent period on American production 
and commerce. 

During those years the United States came into more 
intimate relations with international affairs than at any other 
time in the world’s history. As Mr. Broderick points out, the 
changes which then took place advanced the country from 
the debtor to the creditor position, and by increasing the 
foreign demand for American produce and manufactures re- 
sulted, with the help of other factors, in a rapid upward move- 
ment of prices, a wide expansion of rural and industrial 
activity, an export trade of enormous proportions and a con- 
sequent heavy disturbance of the international trade balance. 

‘he subject of: the balance of trade of the United States, 
particularly the items of invisible imports and exports, is of 
great present interest in view, on the one hand, of the 
attempt to restrict imports into the States by means of a 
highly-protective tariff, and, on the other hand, of Britain’s 
arrangements for the repayment of the War Loan. Mr. 
Broderick recalls that in the period which elapsed between 
1896 and the outbreak of the European war—a period of very 
rapid industrial and commercial expansion—American foreign 
commerce showed « yearly excess value of merchandise exports 
averaging $466,000,000. ‘Thus in 1914 the United States was 
still a ‘‘ debtor’’ nation heavily indebted to foreign, and 
especially to European countries, for interest on invested 
capital, for tourist expenditures, for immigrants’ remittances, 
and other items, the annual charges on those accounts being 
liquidated every year by the shipment abroad of over five 
hundred million dollars worth of American produce and manu- 
factures. In that year, after allowing for authoritative esti- 
mates of all the invisible items, there is found to be an adverse 
true balance of about $10,000,000 against the United States— 
@ very small margin. In other words, the American inter- 
national account practically balanced itself from year to year 
up to August, 1914. 

It is, of course, well known that a great change was produced 
in this situation by the European war, but it is hardly 
realised how radical this alteration was. The excess of exports 

w in value until it culminated in 1919 at more than 

,000,000,000. In the seven and a half years beginning with 
the outbreak of the European war and ending at the close 
of the calendar year 1921, the United States exported mer- 
chandise, silver and gold to an aggregate value of over 
$20,000,000,000, which were not offset by imports of mer- 
chandise, gold and silver, but were left to be liquidated by 
invisible items normally present in the international balance 
and by emergency financing of various kinds. Chief among 
the emergency measures were the loans extended to the Allies; 
purchases of foreign currencies to meet expenses incurred in 
obtaining supplies for the American Army in Europe; credits 
extended to European countries; and, finally, advances by the 
War Finance Corporation in aid of American export trade. 

That the need to find new and enlarged 

Aids to Export markets for surplus production is realised, 

Trade. is evidenced by many steps which are 
being taken to foster exportation. The 
important campaign of the Government Bureau of Foreign 
and Domestic Commerce has already been mentioned in pre- 
vious issues. It is modelled on our own Department of Over- 
seas Trade, but is expanding, whereas the D. O. T. has been 
partly crippled by misdirected economies. Amongst other 
developments of this nature, H.M. Commercial Counsellor 
mentions associations like the Chamber of Commerce of the 
United States, the National Association of Manufacturers, 
the Merchants’ Association of New York, and similar bodies 
throughout the country, all of which have special de- 
rtments devoted entirely to the promotion of the 
interests of their members in the foreign field. Then there 
is the National Foreign Trade Council, an association founded 
shortly before the war broke out to educate the American 
public generally to an intelligent interest in foreign trade and 
to instruct manufacturers and exporters in its technique. 
Mr. Broderick hopes to deal at length with all these activities 
in an early report on the subject of American trade propaganda, 
and to a later date must also be deferred the consideration 
of the geographical tendencies of American export commerce 
and the effects of the new tariff which has just come into 
force. His reports on these subjects should prove interesting 
and instructive. 
The report refers to the various means 
Bid for Chinese adopted to finance exports. It was realised 
Machinery that the usual credits of 60 to 90 days 
Market. were much too short to maintain the 
continuance of trade. The demands on a 
vast scale put forward by Europe made the need of a financing 
system imperative, and in order to co-ordinate American capital 


and banking facilities, Congress enacted what is commonly 
known as the Edge Act. There is no need to recall in detail 
the poor success which followed various attempts to operate 
under this Act. It is clear, however, that no permanent dis- 
couragement has resulted, for a new organisation, known as 
the Federal Pacific Banking Corporation, has been formed. 
It will be the first banking institution of its kind with offices 
on the Pacific Coast of the United States, and the first 
American bank in the possession of a Federal charter to 
establish branches in the Far East. The new corporation 
apparently intends to secure, as Chinese shareholders, not 
only banks in China, but also manufacturers in that country 
who may be desirous of securing financial aid for the purchase 
of American machinery, &c. 
The Commercial Counsellor’s review of 
Hydro-electric hydro-electric progress in the States is of 
Development, timely interest, having regard to the in- 
creased attention which is being attracted 
to water-power development in Great Britain. The following 
table gives the latest official details :— 


Total potential water-power. ; Installed 
| water 
Division. Minimum. Maximum. wheels. 
| Horse- | Per Horse- Per Horse- Per 
| power, | cent. power. cent. | power. | cent, 
New England ... 868,000 311 1,605,020 2°98 | 1,881,000 | 14°94 
Middle Atlantic 
States ... aes 1,357,000 4°86 2,488,000 4°62 | 1,735,0008) 18°77 
East-North Cen- 
tral States... 832,000 2°98 1,604,000 298} £812,000 | 8°78 
West-North Cen- 
tral States... 902,000 | . 3°23 1,956,000 3°63 1503,400 | 5°43 
South Atlantic 
States ... ne 2,346,0003} 8°39 | 4 257,000 790 | 1,881,500 | 14°89 
East-South Cen- 
tral States... 1,087,000.; 3°89 | 1,964,000 3°64 504,500 | 6°45 
West-South Cen. 
tral States... 353,000 1°26 822,000 1°52 25,700 0°28 
Mountain States 8,694,000 3111 | 16,131,000 29°92 | 1,006,600 | 10°98 
Pacific States ... | 11,504,000 41°17 | 23,078,000 42°81 | 1,893,000 | 20°48 
United States... 27,943,000 | 100°00 | 53,905,000 | 100°00 | 9,242,700 | 100°00 


It was natural that the development of water power should 
proceed most rapidly in the regions farthest removed from 
coal deposits. Thus, though the installed capacity in the New 
England States is only 14.94 per cent. of the total for the 
whole country, it exceeds the minimum and represents over 
86 per cent. of the maximum development possible on the 
streams that flow through those States themselves. Water 
power in New England is still the chief source of the energy 
used by the puip, paper, woollen and cotton mills, and by 
the public utilities of that area. Similarly, in California, 
where two-thirds of the energy employed in public utilities, 
in irrigation, in mining, and in manufacturing industries is 
hydro-electric, the installation of water-power plants has been 
comparatively rapid, and projects were being considered in 
1921. for several additional plants with an estimated total 
capacity of about 1,000,000 h.p. 

In other sections of the country also, notably in the basin 
of the Ohio and Tennessee Rivers, where there is a large 
market for power for industrial uses, considerable develop- 
ment work has lately been taking place or is projected. The 
Aluminium Co. of- America, in 1921, had completed a pro 
gramme for the erection of a series of plants on Little 
Tennessee River, with an aggregate capacity of 400,000 hp. 
and work had actually been begun on two of the plants. e 
most interesting single enterprise in that area, however, was 
the project for the construction of a power plant at Muscle 
Shoals on the Tennessee River in the State of Alabama, to 
supply the energy required for the production of nitrate and 
other products needed in the war. The power plant was to 
have an eventual capacity of 100,000 h.p. The termination of 
the war in the autumn of 1918 rendered the completion of the 
project unnecessary so far as the immediate demand for nitrates 
was concerned, but work was nevertheless continued until 
April, 1921, when it was stopped owing to the refusal of 
Congress to make further appropriations for its prosecution. 
Over $15,000,000 had been expended on the undertaking. The 
additional cost required for completion is estimated at about 
$11,000,000, but this has not yet been appropriated, and the 
future of the undertaking remains at the moment uncertain. 
Congress has, however, under consideration an offer made by 
Mr. Henry Ford, the automobile manufacturer. 

Another proposal which has attracted 

A Super-Power considerable notice in recent times was put 

System for the forward by Mr. W. S. Murray, a well- 
Region between known engineer. It contemplates the 

Boston and _— establishment of a so-called ‘‘ super-power 
Washington. zone,’ comprising the industrial area 
bounded on the north and south respec- 

tively by the forty-fourth and thirty-ninth parallels of latitude 
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and extending about 150 miles inland from the Atlantic coast. 
This area contains approximately one quarter of the whole 
population of the United States, some 96,000 manufacturing 
establishments, 18 railways, and 315 electric utilities. The 
motive energy likely to be required in the year 1930 by these 
industrial establishments, railways, and public utilities, as well 
as by the additional enterprises of a similar character which 
may probably be “= within the zone in the meantime, is 
estimated at 31,000,000,000 kilowatt hours. 


A short but illuminating account is given 

Iron and Steel of the boom in the iron and steel in- 
Industry. dustry which was brought about by the 
war, of the uncertainty which followed 

immediately after the Armistice, of the subsequent feverish 
but temporary activity, and finally of the period of severe 
deflation and readjustment that ensued in 1921. Mr. Broderick 
includes some highly interesting details of the efforts towards 
consolidation and of the actual economies effected by the 
establishment of a joint selling organisation for export transac- 
tions. Prior to the formation of the United States Steel 
Products Co., the cost to the various subsidiary companies of 
the steel corporation for carrying on their foreign trade was 
between 7 and 11 per cent. of the invoice value of their 
foreign sales. Before the company had been in existence ten 
years the cost had been reduced to eight-tenths of 1 per cent. 


When Mr. Broderick’s report was 

Production and written, the complete record of America’s 

Export of Elec: electrical exports in 1922 was not known. 

trical Plant. The figures are now available and are 
printed below; it will be noticed that last 
year’s figures are classified in considerably more detail than in 
the monthly accounts of previous years. One weighty reason 
for the leading position taken by the United States in the 
manufacture and export of electrical apparatus is found in the 
foregoing description of the country’s hydro-electric develop- 
ment. Another reason is that at the time when electricity 
began to be widely applied as the motive power in manufac- 
turing’ processes, American industries were more or less in a 
state of transition and not firmly rooted as in the United 
Kingdom. 

Great attention and expenditure is bestowed by the — 
American electrical manufacturing concerns upon rese 
work of all kinds. The General Electric Co. maintains a 

rmanent research staff consisting of a director, two assistant 

irectors, 50 chemists, 12 physicists, 13 engineers, 50 research 
assistants, with machinists, glass-blowers, electricians, and 
clerks all engaged for their full time on the production of 
new and the development of existing forms of electrical equip- 
ment and apparatus. The Western Electric Co. has an even 
more extensive research organisation, and keeps no fewer than 
1,575 research physicists, chemists, engineers, draughtsmen, 
clerks, &c., constantly employed upon original investigation 
and development work. A 13-storey building of 400,000 sq. ft. 
of floor area is set apart for their use, divided into physical, 
transmission, and chemical research laboratories, with a com- 
pletely-equipped shop for the construction of working models. 


Some valuable figures are quoted by Mr. 

Wa Broderick regarding the fluctuations in the 
Fluctuations. wages earned in the American electrical 
industry. The average hourly earnings of 

all wage earners in electrical manufacturing stood at $0.27 in 
July, 1914. By October, 1920, they had risen 134 per cent. to 
$0.632. By January, 1922, they had declined again to $0.51, or 
19.3 per cent. less than the level of October, 1920, and 89 per 
cent. above the level of July, 1914. The average weekly earn- 
ings of all wage earners on January 1st, 1922, stood at $22.30, 
or 26.3 cent. below the level of October, and 66 per cent. 
above the July, 1914, level of $13.44. 


United States Exports of Electrical Machinery and 
Apparatus. 
TWELVE MONTHS ENDED DECEMBER. 
1921. 1922. 


TOTAL... ... $88,930,908 $53,230,947 
Direct current— 
Under 500 kW 535,501 
500 kW and over... 998 
Alternating current— 
Under 2,000 kW... 290,568 
2,000 kW and over bed We 1,412,262 
Accessories and parts of generators 1,135,736 
Self-contained lighting outfits ... 441,569 
Primary—dry 1,047,093 
Storage sit 1,473,560 
Transforming or converting apparatus— . 
Transformers 7,988,440 
Power transformers = mE! 4,158,798 
Other transformers 747,824 
Condensers, double-current and 
motor generators, dynamotors, 
synchronous and other con- 


TWELVE MONTHS ENDED D) 


Transmission and distribution 
apparatus— 
Switches and accessories = 
Switchboards and panel boards, 
except telephone we ee 508 
Switches and current breakers ... 


ECEMBER. 
VALUE 


4,083,299 


Fuses and fuse plugs ax sa 
Meters and measuring _instru- 
Watt-hour and other measuring 
Volt, watt, and ampere meters, 
and other recording, indicating, 
and testing apparatus... 876,453 
Lightning arresters, choke coils, 


reactors, and other protective 
devices 


678,438 
Motors, starters, and controllers— 

Motors, under 1 h.p. 772,433 
Stationary motors— 

1 to 20 h.p. 2,037,231 

Over 200 h.p. 967 
Railway motors 480,149 
Electric locomotives. ... 2,120,712 

Mining and industrial _... 224, 
Other motors 


Rheostats, controllers, and other 


starting and controlling equip- 


Accessories and parts for motors 


Electrical appliances— 


Electric fans 1,270,253 816,116 
Electric lamps— 


. Incandescent— 
Carbon filament Sea = 125,045 62, 
Metal filament sds si 3,148,635 1,224,630 
Other electric lamps ... is 184,421 
Flashlights bas 253,623 
Searchlights and projectors 279,801 
Motor driven household devices ... 641,608 
Domestic, heating, and cooking 
Industrial electric furnaces and , 
Therapeutic apparatus, X-ra 
m , galvanic and faradic 
batteries, &c. 585,987 
and communication devices— 
elegraph apparatus (including 
_ Wireless) 1,010,891 
Radio apparatus ail 2,897,799 
Telegraph apparatus 316,299 
Telephone apparatus, including 
telephone switchboards ... a 4,391,498 
Police, fire, and burglar alarm 
apparatus... ... 43,234 
Railway signals, switches and 
Bells, buzzers, and annunciators 63,563 
Other electrical apparatus— 
Spark plugs, magnetos, and other 
ignition apparatus eS 1,313,614 1,092,931 
Insulating material eS 876,008 
Metal conduit, outlet, and switch 
Sockets, outlets, and receptacles 488,708 
Other wiring supplies and fixtures 1,848,793 1,342,426 
Other electrical apparatus, n.e.s. 28,632,366 7,844,250 


Cheap Electricity Supply for Mines.—Prof. Dron, in the 
course of a lecture on mining economics and applied geology, 
at Glasgow University, on February 22nd, dealt with the ap- 
plication of electricity to colliery work. He stated that at o 
comparatively small power station of one of the Scottish power 
companies the cost of electricity for the month of January, 
1928, was only three-tenths of a penny per kWh delivered at 
the station switchboard. The cost for fuel amounted to about 
one-tenth of a penny, and the administrative and capital 
charges to two-tenths. The prices charged to consumers 
varied from about 1d. to as much as 5d. per kWh. It was the 
cost of distribution, not the cost of production, which was the 
most important factor in determining the price. A modern 
colliery equipped with an electric power t on a fairly 
large scale could produce electricity at 4d. per kWh, and the 
cost of distribution was reduced to a minimum. Where power, 
which would otherwise be wasted, could be obtained from ex- 


haust steam and coke-oven gases, the fuel cost was still fur- 
ther reduced. 
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Russia’s Accumulator Trust.—The most characteristic 
feature of the Petrograd Accumulator Trust is that it is in 
the full sense of the term a monopoly for all Russia, as all 
the accumulator production is concentrated in Petrograd. The 
second feature of the Trust is that its customers are exclu- 


* sively Government departments and concerns. Naturally, its 


budget is proportionate to the orders it receives. Recently the 
number of these has somewhat declined; nevertheless, the 
Trust has orders varying in value up to 580,000 gold 
roubles which assure regular work for it until the end of 
March. Negotiations are proceeding for a number of other 
orders which may considerably increase the work of the con- 
cern. Until recently the Trust had been suffering from a 
series of crises as to raw material, caused by the need of obtain- 
ing this from abroad. Now it is stated that the position 
is less serious, for large quantities of lead have been bought 
in London. The Trust is experimenting in the production of 
lead by electrolysis at the First Government Accumulator Fac- 
tory. 

Russian Carbolite.—The carbolite factory in Russia has 
been very active ‘for some time producing carbolite, for use 
in the electrical industry. Carbolite was first made in Russia 
at the Carbolite factory in the year 1916. The factory was 
nationalised in 1919, and ultimately passed into the hands of 
the Chief Electrical Authority. The chemists, G. S. Petroff 
and K. I. Tarassoff, are busy trying to produce carbolite 
lacquers and tars. The raw materials can be obtained in 
Russia. 

Russian Electro-carbon Factory.—The Central Russian 
Electric Trust is restoring the Elektrough factory at the 
station of Kudinoff, on the Vizhegorod Railway, which suffered 
severely from fire in 1920. This factory makes illuminating 
carbons, dynamo brushes, dry and semi-dry batteries and lamp 
black. Important sections of the factory have been recon- 
structed, the intention being to treble the output and include 
electrodes for the metallurgical industry which have hitherto 
been bought from abroad. 


A Petrograd Trust.—The Electric Machine Trust of Petro- 
grad, which is a combination of the former Siemens-Schuckert 
Works (Deka), the Northern Cable Works, the Svetlana Elec- 
tric Lamp Works, &c., is reported to have produced manufac- 
tures of the value of 896,000 gold roubles in December or an 
increase of 70 per cent. over October. During the first quarter 
of the current financial year (October to December, 1922) the 
value of the output amounted to over 2,000,000 gold roubles, 
of which no less a sum than 1,400,000 roubles is attributed to 
the activity of the Northern Cable Works. The demand is 
principally for lamps and cables, and considerably less for 
machines. The present degree of activity of the trust is said 
to represent on the average about 42 per cent. of the work 
carried out by these works in 1914. The trading turnover of 
the Weak Current Trust (light electrical articles, such as 
telephones, telegraphs, &c.) is stated to be about 60 per cent. 
of the total turnover of the whole of the electrical industry. 


Increased Output of Electricity.—The load on the electricity 
stations of the Moscow and Petrograd combinations continu- 
ously increases. The Moscow group, the old 1886 company, 
the tramways, the Electrotransmission, the Gluchovsk, and 
the Pavloff produced last December 23,840,050 kWh, against 
19,978,946 kWh in November and 19,063,000 kWh in October. 

The December production of the Petrograd stations was 
19,692,250 kWh, or 31 per cent. more than that of October; the 
total for the three months was 52,000,000 kWh. 

It is calculated that in 1925 Moscow and district, without 
the tramways, will require 252,000,000 kWh, of which the new 
Schatur station is expected to furnish about 100,000,000. The 
maximum demand in 1924-5 is estimated at 95,500 kW, of 
of which 32,000 kW will be supplied from the Schatur station, 
which is expected to be completely equipped to furnish 
48,000 kW in 1927 with a third large turbo-generator. 

For the 1925 production the Schatur station is expected to 
burn 17,000,000 poods of peat, equal to 6,000,000 poods of 
petroleum. The engineer, A. V. Winter, expects (money per- 
— to finish the station satisfactorily by the time 
named. 


High-Pressure Transmission.—The second high-voltage 
transmission line connecting the Electrotransmission station 
with the Pavlovsk, Gluchovsk and Orechovsk stations has 
been completed and inaugurated. Its length is about 35 versts 
and it assures a regular supply of electricity to Moscow. 


Chemical Factory Electrification—In a short time the 
pores station being built at the Bondyuzh chemical factory will 

completed. In its earlier stages of activity it is expected to 
reduce the fuel consumption by 15} per cent., besides per- 
mitting a reduction of 40 per cent. in the number of workers 
previously engaged in the heat-raising plant. 


Loans for, Development.—The Electric Credit Company, 
which was formed in Moscow about three+months ago, is re- 
ported to have received over one hundred applications from 
different parts of Russia for financial aid or technical assist- 


. RUSSIAN ELECTRICAL NOTES. 


ance in connection with electricity supply both with regard to 
new works and the extension of existing stations. At a recent 
meeting of the directors it was decided to grant short-term 
loans up to nine months and long-period loans up to three 
years. So far the company has conceded two loans of short 
duration. The development of the company’s activity depends 
upon the receipt on its own account of long-term loans from 
the National Commissariat of Finance. 


Local Initiative.—The electro-credit authority has a 
number of minor electric ventures before it, showing a con- 
siderable extension of local initiative. For example, in the 
Viatha Government the Mulinsh Consumers’ Association is 
about to install a plant for electric lighting. In the Samara 
Government the hoschkinsk district *‘ radius’’ now serving 
300 houses and a number of industries is being extended. The 
Potato Union proposes to equip a large station for an exten- 
sive agricultural district, and will electrify certain regions of 
the Vladimir Government. It is proposed to extend the elec- 
trical system of Kimpra and to finance the electrification of 
Tver. Kor the purpose of developing peasant industries in the 
Moscow district, the Moscow Peasant Industries Union has ap- 
plied to the ‘‘ Electrokredit ’’ for the construction of a station 
in the Podolsk district, and to consider the electrification of 
the peasants’ district near to Schodnya station. A local com- 
bination near the station of Kotelnik has begun the construc- 
tion of a large station to illuminate the town and to provide 
motive power. 

Support of Home Industries.—The Weak Current Trust 
(light electrical articles) reports having orders on hand at the 
present time of the value of 4,000,000 gold roubles, but only 
one per cent. of this is represented by orders from the Postal 
and Telegraph Administration. It has now been decided to 
draw the attention of the National Commissariat of Posts to 
the fact that the authorities have placed orders abroad, thus 
failing to utilise the productive capabilities of the trust. 

Mr. Cergreeff, manager of the Electric Machine Trust of 
Petrograd, reports that the distribution of orders embodied in 
the State budget is now proceeding more or less in a normal 
way. The Electrical Trust for the Central Region is receiving 
45 per cent. of the total orders, the Electric Machine Trust 
30 per cent., the Weak Current Trust 20 per cent., and the 
Accumulator Trust 5 per cent. Institutions other than the 
State have hitherto been disposed to place their orders outside 
the country. Limits on this procedure, however, have been 
placed by the Council of Labour and Defence in the case of 
the principal electrical trust, although they can be evaded by 
the question of time for delivery. Thus large turbines are now 
required for three stations, but as they are needed within a few 
months, it is impossible for the Petrograd trust to turn out 
the work in the time. Quite independently of concrete orders, 
the manager states that a sum of from 300,000 to 500,000 gold 
roubles ought to be placed at the disposal of the Petrograd 
works immediately, specially for the purpose of organising the 
work of turbine construction. 

Electric Heating.—In view of the improved fuel supplies 
to the Imperial electrical stations, the ‘‘ Glavelektro”’ is 
raising the question of removing the prohibition of the use of 
electric heating appliances, which would tend to equalise the 
load of the stations throughout the 24 hours. 


EAST OF SCOTLAND ELECTRICITY DISTRICT. 


Electricity Commissioners’ Statement. 


Tue Electricity Commissioners have considered the evidence 
given at the inquiry held by them at Edinburgh in Decem- 
ber, 1922, into the scheme submitted by the Corporation of 
Edinburgh for the improvement of the supply of electricity 
in the above-mentioned district, and also the representations 
that have been made, and have arrived at the following con- 
clusions :— 

The area provisionally determined is confirmed subject to 
the exclusion of the parishes of Eccleston, Newlands and West 
Linton, in the County of Peebles; and of Abercorn, Dalmeny, 
Ecclesmachen, Kirkliston (part of), and Uphall, in the County 
of West Lothian. The district should be called ‘‘ Edinburgh 
and Lothians Electricity District.’’ The technical scheme sub- 
mitted to the Commissioners proposes (a) that the new 
generating station of the Corporation of Edinburgh at Porto- 
bello should be utilised, not only for the requirements of the 
statutory area of the Corporation, but also for providing the 
bulk supplies required for the development of the other parts 
of the district under an agreement to be entered into between 
the Corporation and the National Electric Construction Co., 
Ltd., for which purpose the Corporation proposed to proceed 
at once with the laying of transmission lines in the first in- 
stance to Musselburgh and Tranent and to Lasswade and 
Fordel. (b) That distribution in the district outside Edin- 
burgh should be undertaken by the National Electric’ Con- 
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struction Co., Ltd., under agreements to be entered into by 
that company with the County Councils of Mid and East 
Lothian, and in accordance with a scheme of development to 
be submitted to the Commissioners. 

The Commissioners approve generally the technical scheme 
as outlined, subject to (1) the formal agreements on the lines 
above indicated being submitted for the approval of the Com- 
missioners and being scheduled to the draft Order; (2) the 
Lothians Electric Power Co., under the provisions of Sec- 
tion 40 of the Lothians Electric Power Act, 1904, applying to 
the Commissioners for distribution powers within its own 
statutory area of supply; and within two years submitting to 
the Commissioners a scheme for the distribution of electricity 
in other portions of the district, where a supply is likely to 
be remunerative, under further distribution powers to be ob- 
tained on that behalf. 

The original proposal to establish a Joint Electricity Autho- 
rity for the district was withdrawn during the course of the 
inquiry in view of the agreements come to with the National 
Electric Construction Co., Ltd., with regard to the technical 
development of the district. It appears to the Commissioners 
that the position in this district is exceptional in that the 
duties with regard to generation will be centralised in the 
hands of an existing public authority, and that two other 
public bodies (namely, the County Councils of East and Mid 
Lothian) are prepared to charge themselves with the super- 
vision of the development of distribution outside Edinburgh. 
Under these circumstances, the Commissioners have concluded 
that the setting up of any other body, even of an advisory 
character, is unnecessary, and they accordingly are to prepare 
a draft Order giving effect to the above-mentioned conclusions 
and embodying the main outlines of the technical scheme. A 
further inquiry will, of course, be held. 


THE B.E.A.M.A. DINNE R. 


Oy Thursday last week the annual dinner of the British Elec. 
trical & Allied Manufacturers’ Association (Inc.) was held 
at the Hotel Victoria, London; there was a crowded attend- 
ance, covers being laid for some 500 guests, and amongst 
those present were the Earl of Derby, K.G. (president), Sir 
James Stevenson, G.C.M.G. (vice-chairman Execative Coun- 
cil, British Empire Exhibition), Sir Joseph Cook, G.O.M.G. 
(High Commissioner for the Australian Commonwealth), 
Lieut.-Gen. Sir Travers Clarke, -K.C.B., K.C.M.G. (deputy 
chairman, Executive Council, British Empire Exhibition), Sir 
W. H. Clark, K.C.S.I., C.M.G. (Compt. Gen., Department of 
Overseas Trade), Sir Vincent Raven, K.B.E., Air Vice-Marshall 
Sir Godfrey Salmond, K.C.M.G., Sir H. Frank Heath, K.C.B. 
(Secretary Department of Scientific & Industrial Research), 
Sir Joseph Petavel, K.B.E. (director, National Physical 
Laboratory), Sir Richard Glazebrook, K.C.B., Sir Arnold 
Gridley, K.B.E., Mr. F. Gill, O.B.E. (president, I.E.E.), Dr. 
S. Z. de Ferranti, Mr. C. H. Wordingham, C.B.E., Mr. C. 
Le Maistre, C.B.E., Mr. A. C. Cramb (hon. secretary, 
I.M.E.A.), Mr. R. T. Nugent (director, F.B.I.), Mr. D. N. 
Dunlop (director, B.E.A.M.A.), and many other distinguished 
representatives of industry and commerce. 

After the loyal toast had been proposed by Lord Derby, who 
presided, Mr. B. Longbottom, M.I.E.E. (chairman of Council), 
proposed *‘ Our President,” remarking that this was the first 
opportunity the members had had of meeting him. He said 
they appreciated the honour conferred on them by Lord 
Derby by accepting the office of president; his services to the 
State were too well known to need mention, but his services 
to industry were nowhere so highly appreciated as in his county 
of Lancashire, where he was associated with cotton and 
engineering. In recent times the voice of industry had become 
more audible in the councils of the nation. 

In responding, Lord Derby said he was deeply grateful for 
the great kindness that had been shown to him, and was 
glad that industry was becoming influential in Parliament, 
and was receiving more consideration from the Government. 
He had just received an intimation that the Prince of Wales 
had accepted their invitation to dine with the Association on 
November 15th, 1923, and he was delighted that the Prince, 
who was so deeply interested in the great British Empire 
Exhibition, would come to dinner with those who could con- 
tribute so largely to its success. r 

Sir James Stevenson proposed ‘‘ The Industry,’’ and point- 
ing out that they used always to say ‘‘ Never Again !’’ he asked 
what had become of that policy. It was vital to have besides 
the means of defence the nucleus of industry itself—not only 
men but also material. For three years he had been hammer- 
ing away at Empire development, but they were missing their 
opportunities, and he appealed to the Association to endeavour 
to make the country self-supporting. 

Mr. P. J. Pybus. C.B.E. (member of Council), responded, 


. teferring first to the great services rendered by Sir James 


Stevenson not only during but since the war, of which his 
scheme for the world standardisation of the price of rubber 
Was an instance. 


Lord Derby proposed ** Our Guests,’’ with special reference 
to those who were working for the success of the British 
Empire Exhibition. Coupling with the toast the names of Sir 
Joseph Cook and Sir Richard Glazebrook, he said it was very 
necessary to develop the Empire, so that they should be de- 
pendent on ‘themselves and not on others. The British was 
the only race that knew how best to colonise. No one but 
those at the War Office knew what they owed to Sir Richard 
for gauges during the war. 

Sir Joseph Cook, in responding, mentioned the manufac. 
ture of ‘turbines and the development of lignite dposits in 
Australia, and said that to return to pre-war conditions was 
unthinkable—they must ‘‘ look forward,’ and overcome the 
difficulties arising out of the war by the development of 
electrical power. 

Sir Richard Glazebrook said that until he read the report 
of the Association he had not realised the B.E.A.M.A.’s ap- 
preciation of the importance of the applications of science to 
industry, or the part that it played in standardisation and 
research. The B.E.S.A. report No. 168 was the outcome of 
strenuous efforts for years past; he was glad they had been 
able to persuade other nations to accept their proposals. The 
work of the B.E.A.M.A. Research Association was most profit- 
able to industry. 

Lastly, Lord Derby proposed ‘‘ The Health of Sir James 
Stevenson,”” who briefly acknowledged the compliment. 


THE ELECTRICAL DEVELOPMENT 
ASSOCIATION’S LUNCHEON. 


On March 16th, after the annual general meeting, the Asso- 
ciation entertained a number of guests at luncheon at the 
Hotel Cecil. The president, Mr. W. B. Woodhouse, occupied 
the chair, and amongst those present were the Right Hon. 
Viscount Haldane, K.T., O.M., Sir Kenneth W. Goadby, 
K.B.E., Sir Harry Haward, Major Sir G. C. Hamilton, 
M.P., Sir Edward Manville, M.P., Alderman W. Walker, 
Councillor E. C. Ransome, O.B.E. (immediate past-president), 
Mr. Ll. B. Atkinson, Mr. A. F. Berry, Mr. R. A. Chattock, 
Mr. D. N. Dunlop, Dr. W. H. Eccles, F.R.S., Mr. R. G. 
Ellis, M.P., Dr. S. Z. de Ferranti, Mr. E. Garcke, Mr. F. 
Gill, O.B.E. (president, I.E.E.), Mr. J. 8. Highfield, Mr. B. 
Longbottom, Mr. C. H. Merz, Dr. A. Russell, Mr. W. O. 
Smith, Dr. A. A. Campbell Swinton, F.R.S., Mr. C. H. Word- 
ingham, C.B.E., Mr. J. W. Beauchamp (director, E.D.A.), 
and many other well-known representatives of engineering and 
industry, nearly 200 in all. 

After the loyal toast, Lord Haldane proposed ‘“* The Elec- 
trical Industry,’’ emphasising its dependence upon scientific 
progress and the value of research as exemplified in the history 
of the electric lamp. Great economy of coal could be effected 
by the substitution of electricity for steam power, and he 
anticipated an enormous development of electricity supply. 

Mr. W. B. Woodhouse responded, referring to the relative * 
prosperity of the electrical industry compared with other in- 
dustries during a period of great depression. A rapid rate 
of electrical development implied the annual provision of a 
very large amount of capital, which would be more readily 
found if it were realised that electricity supply was a staple 
industry, whose prosperity was essential to the country as 
a whole. Very valuable work was being done by the Associa- 
tion and other bodies. The supply undertaker, manufacturer, 
and contractor could derive much benefit from collaboration ; 
for instance, electric cooking could be rapidly developed only 
by hiring out the apparatus, and in this movement the three 
working together could do much better than as individuals. 

An abundant and widespread supply of electricity was more 
important than an extremely cheap supply; the work of the 
Electricity Commissioners was bearing fruit, and eventually 
cheapness would accompany abundance. In a few years 
there would be an enormous demand for electrical machinery 
and apparatus. 

Mr. Ll. B. Atkinson (chairman of Council) proposed ‘‘ Our 
Guests and the Press,”’ recalling the early days when elec- 
tricity supply was started by enthusiastic engineers whose 
whole time was occupied with technical matters; it was now 
necessary to educate the public with regard to what electri- 
city could do for them. According to the Electricity Commis- 
sioners the consumption of electricity in 1926 would be about 
double what it was in 1921—the work of 40 years equalled in 
four! The industry had no reason for being despondent with 
that future before it. : 

Sir Kenneth Goadby responded, pointing out that electri- 
city had enabled all sorts of scientific quantities to be measured ; 
it was of the greatest value to a doctor engaged in research. 
It was also an aid to hygiene; the electrically-driven fan had 
done more than any other device for the prevention of 
disease, especially in dangerous trades. Electricity gave hope 
for the abolition of smoke, and in cooking it ensured the 
absence of dust and noxious vapours. He favoured the “‘ half- 
electric house,’’ having one fire to heat water and destre~ 
rubbish, but otherwise electrically heated. 
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CORRESPONDENCE, 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 


addrees in our possession. 


The Placing of Contracts by Public Bodies. 


Mr. Austen Stigant’s insinuating letter of the 12th instant 
confirms the writer’s contention that there is at least one 
person incapable of considering a proposition on its ewn merits 
and without the introduction of extraneous matter or the 
trailing of the proverbial red herring. 

Whilst not desiring to emulate your correspondent’s concep- 
tion of the ethics of public discussion, it may be stated that 
the imputations made by him or the inferences which he 
draws from his investigations at Somerset House and which 
he would convey to your readers are unworthy of the privilege 
of your ‘‘ Correspondence” columns. As a matter of fact, 
Mr. Stigant might have informed himself of as much and 
more than he has set out to disclose had he availed himself 
of the opportunity purposely presented to him by the writer 
only two days previously, at an annual gathering of old 
friends and associates. He preferred, however, to place his 
own construction on a discovery which had already been made 
public by the London Gazette and other interested journals 
throughout the length and breadth of this country. 

e Société Savoisienne de Constructions Electriques, of 
Aix-les-Bains, and the Savoy Electric Construction Co., Ltd., 
have absolutely no connection with each other, and the latter 
has not figured in any form whatsoever in connection with 
the business of the former company, as is well known to all 
those who have had occasion to transact business with the 
8.C.E. through its representative in this country: For your 
information, Sir, certain documents are attached hereto, and 
it will be observed that there is no foundation for the thinly 
veiled imputations of your correspondent. 

Referring to your correspondents, the writer entirely agrees 
with Mr. Goldstone in the existence of the abnormal condi- 
tions which are the concomitant aftermath of war. The 
complexity of the problem is great, indeed so great that think- 
ing men of the same school of thought are, to-day, divided as 
to the best solution of the problem; however, since the publi- 
cation of the first letter on this subject, further evidence 
on high authority has appeared in support of the principles 


outlined by the writer, as instanced by a speech of the Chan- . 


cellor of the Exchequer at the Caxton Hall, on the 6th instant, 
viz 

“There is a very curious fact about our trade that came 
to my notice on investigation. It is this: That in whatever 
part of England you live, or whatever your occupation or 
want of occupation may be, your prosperity and the pros- 


perity of the country are intimately bound up with the. 


export trade of the country. Peace and stability are abso- 

lutely essential for trade; not only the stability of the social 

system, but stability of Prices, Currency and Exchanges.” 

(Italics are the writer’s.) 

Proceeding, he instanced the fact, contrary to expectations, 
that the percentage volume of trade, if looked at in groups 
all over the world, remains almost constant when compared 
with the percentage of the pre-war trade. In other words, 
that we still have as large a proportionate percentage and in 
some parts of Europe as large, or even a larger, bulk of the 
trade than before the war; and he continued as follows :— 

“This shows us, if we did not realise it before, that the 
whole world is indissolubly bound together in matters of 
trade, and that it is impossible for any considerable area 
of the world to prosper permanently while other parts of 
the world are out of action. This should nerve us to help 
restore the countries which are too weak to get on their 
legs by themselves.”’ 

With regard to your other correspondent, Mr. R. H. Scho- 
field, the writer is reluctantly compelled to join issue with 
him on two points: (1) The reference to patriotism, and 
(2) to capital cost of £260 quoted, to which Mr. Schofield 
takes exception. 

The general sense and meaning of the word “ patriotism ”’ 
is differently regarded by those who served their country 
during the war in the militant services or Government depart- 
ments and by those who retained their positions and continued 
in their ordinary occupations during the whole of that strenu- 
ous period. Many engineers of the former category, although 
they attained field rank and had other distinctions bestowed 
upon them, find themselves to-day (as a result of the treat- 
ment received at the hands of a grateful country) in the posi- 
tion of having to emigrate to take up orange growing, 
or of eking out a living as best they may in the country for 
which they sacrificed so much; naturally they object, and 
object strongly,-to the invocation of “ patriotism ’’ for the 
further aggrandisement of the administrators and captains 
of industry at home. Without going to the length of the late 
Dr. Johnson in his denunciation of those who abused the 
word, ona might appropriately quote the words of Lord John 
Russell on the introduction of the Reform Act: ‘‘ THERE Is 
NoTHING so Oprovs as THE CANT OF PATRIOTISM.” 

2 Resarding the second point, Mr. Schofield might be surprised 
laa>~ that £260 was the price of the transformers furnished 


by his firm to the Glasgow Corporation; and since one is 
not aware of any circumstances which would cause a. reduc- 
tion of 23 per cent. in prices between the dates of the placing 
of the order referred to and the opening of this correspond- 
ence, one is forced to the conclusion that Mr. Schofield is 
not averse to using any figure which will help him to make 
out a case when he so desires. 

Finally, Sir, your attention may be directed to a very small 
compositor’s error in the fifth paragraph of the writer’s letter 
dated February 26th: The omission of the terminal letter 
‘‘d”’ in the word “ practiced,’ which makes a very material 
difference in the sense of the paragraph. 

C. W. Crosbie. 


Bedford, March 17th, 1923. 


Changing-over Networks from D.C. to A.C. 


Replying to the letters from ‘‘ Distribution *’ and ‘‘ E.H.T.”’ 
on the above subject, I am glad the former has called atten- 
tion to the possibility of taking a 3-phase 4-wire supply from 
the same transformers. This is quite a simple matter, and 
although it is difficult in practice to balance the load on the 
two halves of the transformer, I do not think the out-of- 
balance matters much as long as the total load on any one 
phase is within its capacity. 

I quite agree that it is possible in most cases to make 
the change-over without disconnecting the consumer for any 
appreciable time, if this is considered necessary. 

As regards motors, the single-phase commutator motor cer- 
tainly has a better power factor than the repulsion induction 
motor. At the time when we carried out the change in East 
Twickenham, the single-phase commutator motor was not 
easy to obtain, but in changes we have made in other districts 
since that date, we have installed a large number of commu- 
tator motors with perfectly satisfactory results. 

“E.H.T.” calls attention to problems which, although 
small, are sometimes very troublesome. Moreover, they gene- 
rally crop up at the eleventh hour. 

Regarding the charging of accumulators, my rule for deal- 
ing with such has been as follows :— 

hen the consumer is simply charging accumulators through 
his lamps, I have done nothing for him. 

Where he has gone to the expense of fitting up a proper 
charging board, then I have supplied him with an electro- 
lytic rectifier, which is a quite inexpensive piece of apparatus. 

I do not think the supply authority is called upon to do 
anything in the former case, as the consumer has not put in 
any plant to deal with the accumulator charging. 

I should think the other problems mentioned by ‘ E.H.T.”’ 
could also be dealt with by means of a rectifier. 

Our policy is to supply the rectifiers and give the consumer 
to understand that he is responsible for their future main- 
tenance. 

As regard the questions concerning motor-generators, I 
think such cases must be dealt with individually; it would 
be difficult to lay down a hard and fast rule. 

When the supply authority installs the motor-generator for 
its own convenience, to save expense or with some other 
object, it can hardly expect the consumer to stand the losses. 
In such cases we also consider ourselves responsible for the 
maintenance of the motor-generator. 

On the other hand, if a motor-generator is installed at the 
consumer’s wish because, for example, he has a prejudice 
against single-phase motors, then we think it is up to him to 
stand the losses and to maintain the motor-generator. 


M. Farrer. 
Twickenham, March 19th, 1928. 


The Training of Engineers. 


Your editorial article in last week’s issue, calling attention 
to that most important matter ‘“‘ The training of engineers ” 
is certainly not untimely. 

At the present time, the facilities afforded to the young 
man just out of college, to gain that practical experiénce 
which is so essential, are very inadequate indeed. 

Only a few of the leading English engineering firms seem 
to realise the necessity of a systematically arranged course of 
instruction, whereby a young fellow entering the works direct 
from college can become thoroughly conversant with the 
practical side of his profession. 

Usually, when considering the matter, the employer sees 
only the probable financial loss to himself which such «@ 
scheme might entail. If, however, he were to take the wider 
view, he would be prepared to risk a slight financial loss 
during the first part of a student’s training, and by affording 
him good opportunities of learning rapidly, eventually turn 
out an efficient engineer, whose work during the latter part 
of his training would amply repay any financial loss he might 

reviously have occasioned. In addition, the employer would 

ave the opportunity of acquiring for his permanent staff the 
services of an engineer already thoroughly conversant with 
the firm’s methods. 

Apart from the question as viewed by the individual em- 
ployer, there is also the larger aspect as affecting the whole 
of the engineering industry of the country. The future of 
engineer:ng depends to a large extent upon an adequate supply 
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of fully qualified engineers, and whether or no this will be 
forthcoming, is the all-important question which the heads of 
our manufacturing firms would do well to consider. 

Unless English employers follow the example set by most 
of the American engineering concerns, and institute a compre- 
hensive scheme of training for young engineers, our present 
standing in the engineering world will rapidly decline. 

There are hundreds of young men at the present day who, 
after spending two or three years at a technical college or a 
University, where they have acquired an excellent technical 
education, entailing a heavy expense; can find absolutely no 
opening where they can +¥ any practical experience. If 
they are lucky, they may offered a post at a paltry rate 
of remuneration, and presenting no opportunity of gaining 
any useful experience. 

Under these circumstances, the scheme initiated by the 
Newcastle-upon-Tyne Electric Supply Co., although the ade- 
quacy of the remuneration is to be questioned, can be wel- 
comed as a sign that the question of ‘‘ Engineering Training ”’ 
is beginning to receive some of the attention that has been 
long overdue. 


March 19th, 1923. Young Engineer. 


I have read with interest your account of the new scheme 
of the Newcastle-on-Tyne Electric Supply Co. for the training 
of engineers. The scheme is rightly described as being much 
more comprehensive than the old one and will probably be 
much more expensive. Old N.E.S. Juniors will gasp with 
surprise to find the company entering into agreements to pay 
a sum of over £2,000 to eight students from whom “they do 
not expect to receive any useful service ’’ for three years, and 
it is to be hoped that, to avoid a dead loss, at least one 
of these aspirants will be found suitable for recommendation 
for further employment at the end of 29 months. 

Apparently, some 450 men, after receiving training under 
the old scheme, either could not be found employment or did 
not wish to stay with the company. These men will all have 
testimonials setting forth the valuable experience they have 
gained with the Newcastle Electric Supply Co. Perhaps it 
is too obvious to suggest that an advertisement might find 
among these ‘‘a number of fully qualified men more suitable 
for filling responsible positions in the company’s business.”’ 
(Last paragraph of account.) 


March 17th, 1928. Junior. 


The Price of Electricity. 


A certain suburban electricity supply company, from which 
I have the misfortune of having to purchase energy, sent me 
with my last bill a red printed slip showing a reduction (sic) 
in the price of electricity and the rent of meters. The reduc- 
tion consists’ of :— : 

Subject to minimums, for lighting, after the first 50 units 
a reduction from Is. to lld. per unit; after the next 50, a 
further reduction of 4d. per unit up to and all over 250 units, 
9d. per unit for lighting. May I ask: Is this the most expen- 
sive rate in the world? ” 

They then pass on to the reduction in power. For the first 
100 units consumed per quarter, one has to pay. the mere trifle 
ot 7d. per unit, but if one takes a little over 33,100 units per 
quarter, this benevolent company only requires 3d. per unit. 

It can be readily understood, therefore, that such things as 
electrical domestic appliances are more or less an unknown 
quantity. Can something be done to relieve the unfortunate 
consumers, or is this a possible case for the Electrical Develop- 
ment Association? 

Disgusted. 


March 15th, 1928. 


Electrical Engineers’ Remuneration. 


In the ‘‘ Correspondence ’’ columns of your issue of the 2nd 
inst., ‘* Electrical Engineer,’’ in his second sentence, says 
that he thinks that electrical engineers are deteriorating in 
value “‘in view of the fact that many unskilled men are 
receiving better remuneration.” 

It is known that during the war the ratio of pay as between 
trained technical men and manual workers greatly changed. 
Moreover, the rates of pay prior to 1914 for various es of 
technical engineers were considered by many to quite 
inadequate. But it serves no useful purpose to generalise in 
the manner of Electrical Engineer.” 

He can only make an attempt to get such improvement if 
and when it has been established what rates of pay are the 
correct ones for technical men of various grades. 

This Society is conducting an investigation into current 
rates; pre-war rates; and the market-value rates to-day for 
some of the grades of technical workers—chiefly, to begi 
with, electrical engineers. It will also compare such rates with 
those obtaining in certain branches of the profession as, for 
instance, those paid and employed by municipalities, the Civil 
Service, &c., where important considerations of superannua- 
tion influence the rates. 

“‘ Electrical Engineer *’ cares to put himself in touch 
with this Society he may learn what is being done, and it 


may be of assistance to him 


The Secretary, 
The Society of Technical Engineers. 
London, March Mth, 1928. 


NEW PATENTS APPLIED FOR, 1923. 
(NOT YET PUBLISHED.) 
Compiled expressly for this journal Messrs. Serron-Jones, and 


Staruens, Patent Agents, 285, High Holborn, London, W.C. 1. 


5,848. ‘ Telephone receivers.” E. P. di Cassibile. February 28th. 

5,854. “ Electric traction systems.” Fabrik Elektrischer Apparate Sprecher 
and Schuh Akt. Ges. in Aarau. February 28th. (Switzerland, July 12th, 1922.) 

5,860. Electro-magnetic transmission of power og vehicles.” Hobdell, 
Way & Co., Ltd., and M. Payne. February 28th 

5,863. plugs." E. Chambers (administratrix of A. Chambers). 
February 28th. 

867. “* Manufacture of storage batteries.” G. Shimadzu. February 28th. 
Vapan, June Ist, 1922.) 

5,872. ‘* Treating substances in an electric field/” L. Heis and H. 
Jezler. February z8th, (Switzerland, March 2nd, 1922.) 

5,878. “‘ Jack plugs.” W. F. M. Edwards and W. M. Edwards. Feb- 
ruary 28th. 

5,879. “* Holding means for tuning coils... W. M. Edwards and O. E. 
Yeo. February 28th. 

5,881. Storage-battery containers.” J. M. Ahlgren and Canadian Bat- 
tery Container Corporation, Ltd. Fel 28th. 

5,890. “ Electrolytically refining tin bullion.” E. C. R. Marks (American 
Smelting and Refining Co.). February 28th. 

5,892. ‘ Electric time switches.”” J. G. Statter. March Ist. 

5,897. “‘ Terminal for cables of electric circuits.” R. J. Hall and T. C. 
Winfield. March Ist. 

5,908. ‘ Telephone exchanges.” H. E. Morrish. March Ist. 

5,920. ‘* Wireless telephonic receivers.” F. H. Elson and J. A. Newby. 
March Iet. 

5,931. “* External electric water-heater for washing appliances, &c."’ A. C. 
Hammonds. March Ist. 

5,934. “* Electric junction, boxes.” D. Harvie. March Ist. 

5,938. “‘ Perforators for automatic telegraphy."’ Elliott Bros. (London), 
Ltd., and H. H. Elliss. March Ist. 

5,971. “* Wireless apparatus.” Igranic Electric Co,. Ltd., and S. R. Wright. 
March Ist. 

,972. impervious containers.’ British Thomson-Houston Co., Ltd. 
— Ist. (United States, May 5th, 1922.) 


.973. “Arrangement for multiplying tension and converti current of 
electric generator, &c."" Soc. Drault et Raulot-Lapointe. March Ist. (France, 
March » 1922. 

5,975. “* Electric transformers.”” B. Ch M litan-Vickers Elec- 


trical Co., Ltd., and G. North. March Ist. 
5,984. “Electric heating apparatus.” J. Lightfoot. March Ist. 
5,988. “‘ Supports, &c., for telephone receivers.” G. H. Le Grys. March 


6,000. “‘ Tramway crossings.” R. B. Ransford (G. Macaire). March Ist. 
6,001. ‘“* Electric liquid heater.”” O. Bernfeld and R. M. Heidler. March 


6,003. ‘“‘ Electric contacts for rotary electric furnaces, &c."’ A. P, Pehrson 
and J. Prentice. March Ist. 

6,010. ‘* Sound-amplifying chambers.” A. Sloane. March Ist. 

6,023. “‘ Thermionic valves, &c.” T. E. Goldup, H. G. Hughes, and C. 
Seymour. March Ist. 

6,035. ‘ Tool for closing butt joints, tramway rails, &c."" W. Cheshire. 
March 2nd. 

6,049. Commutators, &c., for systems of internal-combustion en- 
gines.”” W. S. C. Glover. March 

6,064. ‘“* Windmill for driving electric generating machines.’ T. Dickie 
and W. Dickie. March 

6,066. ‘“* Electricity meters.”” R. Amberton. March 2nd. 

6,071. ‘‘ Automatic transmitters for telegraphic systems."’ A. Gordon and 
Siemens Bros. & Co., Ltd. March 2nd 


6,072. ‘* Electric protective systems.’’ Electrical Improvements, Ltd., and 
L. C. Grant. March 2nd. . 

6,075. “ Electric reproducer for gramophones.” C. F. Hilton and T. H. 
Reep. March 2nd. 

6,077. ‘“* Device for eliminating distortion of sound in wireless instru- 
ments.” R. McKellen. March 2nd. 

6,083. ‘* Insulated electric cables.’’ Callender's Cable and Construction Co., 
Ltd., and C. W. Kay. March 2nd. 

6,089. ‘‘ Secondary batteries.” E. Mallett. March 2nd. 

6,091. “Crystal detector for wireless receiving apparatus.” H. W. 
Parker. March 2nd. 

6,095. “Crystal for wireless receivers.” F. Barker & Son, Ltd., and E. 
W. Barker. arch 2nd. 

6,106. ‘* Locking device for electric incandescent lamps.” E. G. Pyne. 


6,123. Thermionic valve circuits." P. W. Willams. March 2nd. 

6,124. Loud-speaking telephones.” Ges. fiir Drahtlose Telegraphie. 
March 2nd. (Germany, August 24th, 1922.) 

6,141. “‘ Automatic telephone systems.’ Automatic Telephone Manufactur- 
in, .» Ltd.. and R. wiand. March 2nd. 

€165. “ Electric welding, &c., device for use under water."” J. McPherson. 
March 3rd. 

6,169. ‘* Wireless aerials... J. Chalk. March 3rd. 

6,171. “ Method of connecting multiple head ‘phones to wireless receiving 
sets.” A. Allen. March 3rd. 

6,193. “‘ Mechanism for operating electric switches." F. B. Cox. 
March 3rd. 

6,207. “‘Wireless crystal detectors.” A. G. Liddaman. March 3rd. 

6,208. ‘ Holding wireless crystals, &c.” A. G. Liddaman. March 3rd. 

6,209. ‘“‘Case for sparking plugs.”” P. W. Glanville. March 3rd. 

6,213. “ Electric terminals."” H. D. Butler. March 3rd. 

6,218. ‘‘ Manufacture of wire.’’ S. O. Cowper-Coles. March 3rd. 

6,219. ‘“* Manufacture of metallic objects by electro-deposition.” S. O. 
Cowper-Coles. March 3rd. 

6,220. ‘‘ Manufacture of metallic objects by electro-leposition.” S. O. 
Cowper-Coles. March 3rd. 

Production of metallic tubes by electro-deposition.” S. O. 
Cowper-Coles. March 8rd. 

6,224. “ Manufacture of wire.”’ S. O. Cowper-Coles. March 3rd. 

6,228. ‘“* Electrodeposition of metale.”” S. O. Cowper-Coles. March 3rd. 

6,230. ‘“* Mechanism for bringing rotating shaft to rest.’ British Thomson- 
Houston Co., Ltd. March 3rd. 

6 . “ Electric discharge devices." Western Electric Co., Ltd. (Western 
Electric Co., Inc.). March 3rd. 

6,241. ‘“* Automatic switching telephone systems."’ Western Electric Co., 
Ltd. March 3rd. (United States, arch $Srd, 1922.) 

6,250. “* Battery units.” A. E. Jones and M. Pordes. March 3rd. 

6,251. “ Electrostatic separation of particles... H. S. Hatfield, South 
Met litan Gas Co., and Woodall, Duckham & Jones (1920), Ltd. March 3rd. 

620. “ Sparking plugs.”” C. A. G. R. Jones. March 5th. 

6,264. ‘‘ Splash-guards for tramcar wheels.” J. E. Patterson and A. D. 
Scarlett. March 5th. 

6,275. “ Sparking plugs.” G. H. Ward and J. White. March 5th 

6,279. “‘ Wireless receiving systems.” J. B. Laidlaw. March 5th. 

6,284. ‘* Manufacture of heating conductors for thermic telephones.” E. D. 
Young. March Sth. 
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6,285. ‘* Magnetisers for remagnetising magnets of magnetos.” W. Fisher. 
March Sth. 
6,286. ** Burglar alarms.” J. E. McBride. March Sth. 
6,296. “ Primary electric battery.” D. A. Nicoll. March 3th. 
6,297. “Electric apparatus for sound reproduction, &c.” A. M. 
MaeTaggart and A. T. Scott. March 5th. r 
5. ** Detectors for wireless telephony."’ W. M. Betts and S. E. Grubb. 
March Sth. 
6,317. Smelting and processes."’ R. Rodrian. March oth. 
(U States, March 3rd, 
6,: * Sparking plugs. 
cember 8th, 1922.) 4 ye 
6,336. ‘* Electric cables.” Western Electric Co., Ltd. (Western Electric Co. 
Inc.). March 5th. 
6,337. ** Tuning-stand for wireless receiving apparatus.’ R. L. Beaumont 
and T. E. Beaumont. March 5th. ¥ 
6,344. “ Means for driving generator armatures.” J. F. Cullin. March Sth. 
6,346. “ High-tension cut-out systems, &c.”” E. C. R. Marks (Delta-Star 
Electric Co.). March Sth. 
6,349. Electromagnetic engine.’ N. Japolsky and M. Kostenko. 
March Sth. 
6,350. ‘* High-speed continuous-current engine.’ N. Japolsky and M. Kos- 
tenko. March Sth. 
6,355. ‘Incandescent electric lamps.’ G. Weissmann. March Sth. 
(France, March 4th, 1922.) 
6,359. ‘“ Electric connectors.” T. D. Ward-Miller and Sterling Telephone 
and Electric Co., Ltd. March 5th. 


6,371.‘ Electric insulating materials.” W. S. Flight and E. B. Wedmore. 
March 5th. 


6,374. ‘* Tuning of magnetos.’ T. Cockerill. March 6th. 


Nume Akt. Ges. March 5th. (Germany, De- 


6,378. ‘ Electric motor starters.’ Brook, Hirst & Co., Ltd., and J. A. 
Hirst. Mi arch 6th, 
6,379. * Apparatus for obtaining supply of electricity."" C. A. Battiscombe 


and E. W. Nesham. March 6th 
6,400. Telephone receivers.” J. W. Dungey. March 6th. 
6,403. ‘* Wireless receiving apparatus."" F. W. Coomber. March 6th. 
6,406. “Arrangements for operating electrically-driven machinery.” 
Deutsche Solway-Werke Akt. Ges. and P. Liith. March 6th. 


6,421. ‘“ Automatic metering of telephone calls and electric relays.’ A. J. 
Wheeler. March 6th. 


6,423. Ignition mechanism of internal-combustion engines.” F. W. 
Lanchester. March 6th. 


6,424. “ Electric contact-making devices."” L. F. Braun and E. L. Conradi. 
March 6th. 


6,425. ‘ Self-starters for motor-vehicles."’ A. Pagis. March 6th. 

6,428. ‘ Swivel joints or couplings for flexible electric leads.” J. E. S. 
Trelawny. March 6th. 

436 signal receiving apparatus for telegraph, A&c., stations.” 
4. K. S. M. de Carvalho. March 6th. (Portugal, December 4th, 1922.) 

438. Magneto electric ignition and lighting apparatus.’’ G. Unterberg. 
March 6th. 

6,453. 
6th. 

6,456. “ Electric switches."’ C. A. F. Fennell and C E. Foster. March 6th. 


6,459. Make-and-break apparatus for ignition magnetos."’ E. W. Gauthier. 
March 6th. (Belgium, March 17th, -) 


6471, “ ae transmitters, telephonic receivers, &c."" W. J. Brown, 


J. w. Buckley, E. J. E. Hubbard, and Metropolitan-Vickers Electrical Co., Ltd. 
March 6th. 


6,472. ‘Caps or covers for telephone, &c., mouthpieces.” N. E. Davis. 
March 6th. 


6,475. ‘Apparatus for counting telephone calls." D. S. Ellis. March 6th. 
(Australia, March 7th, 1922.) 


3,479. ** Sparking plugs. ” O. E. Jones. March 6th. 


6,480. ‘“‘ Electric switches.’’ British Thomson-Houston Co., Ltd. (General 
Electric Co.). March 6th. 


Electro-compressors.”” G, Duboulet, R. V. Hebert, F. Leconte, and 
w. Treherne. March 6th. 


6,495. ‘* Wireless telephone receiver."” R. A. Smith. March 6th. 


6,496. ‘‘ Gramophone power transmitting microphone."’ P. St. J. Heaton. 
Mz arch Gt h. 


567. * Wire less telephone apparatus.’ F.H. Elson and J. A. Newby. 
7th. 


6,584. ‘ Variometers for radio telegraphy, &c.’’ J. A. Ward. March 7th 


aX 592. “Stands for displaying goods or for holding electric lamps, &c.” 
F. Cook. March 7th. 


ba tA “ Variable resistances.’’ Co-operative Cinematograph Co., Ltd., and 
H. Street. March 7th 


6,001. “ Electric battery cells... R. Oppenheim. March 7th. 

6,613. “* Long-distance telephony.’”” B. E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederlandsche Thermé-Telephoon Maatschappij). March 7th. 

6,614. ‘* Long-distance telephony.”” B. E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

6,615. “ Long-distance telephony.” B. E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederlandsche _Thermo-Telephoon Maatschappij). March 7th 

6,616. Long-distance telephony.” B, E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

6,617.“ Long-distance telephony.” B. E. D. Kilburn (Naamlooze Vennoot- 
schap de Nederlandsche Thermo-Telephoon Maatschappij). March 7th. 

6,618. ‘Cables for long-distance telephony.” B. E. D. Kilburn (Naam- 
looze Vennootschap de Nederlandsche Thermo-Telephoon 
March 7th. 


6,619. “C ables for long-distance telephony.’ B. E. D. 
looze Vennootschap de Nederlandsche 
March 7th. 

6,620. ‘* Long-distance telephony. Naamlooze Vennootschap de Neder- 
he Thermo-Telephoon March 7th. (Germany, March 7th, 


Combined electric motors and pumps.”” T. L. R. Cooper. March 


Muatschappij). 


Kilburn (Naam- 
Maatschappij). 


6,626. ‘* Loud-speaking telephone receivers.” Western Electric Co., Ltd. 
(Western Electric Co. Inc). March 7th. 

6,628. Submarine telegraphy.”’ E. S. Heurtley. Mz arch 7th. 

6,638. ‘* Metering arrangements for telephone systems.”’ Automatic Tele- 
phone Manufacturing Co., Ltd., C. Gillings, and W. O. Passmore. March 7th. 


6,642. ‘* Sectional electrolytical depositions of metals.” G. A. Miller. 
March 8th. 


6,643. “ Illuminating signs, &c.” J. McCreath. March 8th. 

6,644. “ Illuminating signs, &c.”” J. McCreath. March 8th. 

6,658. ‘* Thermionic valves.’"’ A. W. Dransfield. March 8th. 

6,666. ‘* Wireless apparatus.” L. C. Bygrave. March 8th. 

6,672. ‘ Electric sound-producing horns.’ W. A. Crossbee. March 8th. 

6,682. ‘* Reflectors for electric, &c., lights.” V. Barrett. March 8th. 

6,697.‘ Electric indicating apparatus.” A. C. Brownfield. March 8th. 

6,698. ‘* Electric hand irons, &c."’ Electric Heating and Hardware, Ltd., 
and F. J. Wineberg. March 8th. 

6,712. Automatic telephone systems." Western Electric Co., Ltd. 
(Deakin & Polinkowsky). March 8th. 

6,717. “Crystal receiver sets for radio telegraphy, &c.”” V. T. Smith. 
March 8th. 

6,721. “* Electric switchgear."’ T. C. Christianson and Metropolitan-Vickers 
Electrical» ©o., Ltd. March 8th. ‘ 

6,727. “Variable inductances, resistances, &c.’? S. S. Austin and F. C. 
Ladd. March 8th. 

6,729. Wireless receiving aratus.”” E. A. R. Morton. March 8th. 
Radiological table.’ de Boissiare. March 8th. (France. March 


PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subseq proceedings will be taken. 


1921. 

22,245. “* Differentially-acting electro-responsive apparatus.’’ British Thom- 
son-Houston Co., Ltd., and A. S. Fitzgerald. August 22nd, 1921. (193,434.) 

22,594. “* Wireless telegraphic apparatus. ” W. H, Wilson. August 29th, 
1921. (Cognate application, 16,305,22.) (193,438.) 

22,982. *‘* Lamps, searchlights, and the like.” J. G. Smith. August 30th, 
1921. (193,439.) 

28,459. ‘* Arrangement for driving paper-making machines and other ma- 
chines.’ English Electric Co., Lid. (J. F. Crowley). October 26th, 1921. 


90,275. “* Lighting of vehicles or the like by electric lamps." J. H. Good- 
win and C. R. Cowan. November I4ih, 1921. (193,460. 

31,122. ‘Commutation of direct-current machines.” "" Forges et Ateliers de 
Constructions Electriques de Jeumont. November 23rd, 1920. (172,008.) 

31,249. “* Electric switches.’"” Western Electric Co., Ltd. November 26th, 
1920. (172,013.) 

$1,274. “* Electrical switching devices, particularly intended for use with 
sound-warning signals.” J. F. Monnot. November 22nd, 1921. (193,484.) 

31,394. ‘* Electric switches.”” British Thomson-Houston Co., Ltd. (General 
Electric Co.). November 23rd, 1921. (193,490.) 

31,630, paratus for the reproduction of sound waves.’’ R. Mylo. 
December 1920. (172,296.) 

31,642. ‘“‘ Electrical fuses.” W. E. Bottom, M. H. Goldfarb, and W. M. 
Barrington. November 25th, 1921. (193,508.) 
1,650. “* Telemotor apparatus.”” W. J. Paulin and T. C. Fortune. Novem- 
ber 26th, 1921. (193,511 -) 

31,741. ‘Systems of illumination employing artificial light." S. Nuthall. 
November 26th, 1921. (193,515.) 
31,816. “* Telegraphy.”” T. B. Dixon. November 28th, 1921, (Addition to 
120,899.) (193,518.) 

31, “* Electric igniters for pipes, cigars, and the like.” R. M. Linfoot. 
November 29th, 1921. (193,522.) r 
32,107. “ Thermionic valves.” S. G. Frost. November 30th, 1921. (Cog- 
nate application 17,265 /22.).  (193,525.) 

32,354. “‘ Electric magazine fuel plugs.’’ W. Preston and V. Sixta. 
December 2nd, 1921. (193,537.) 

32,364. Generation of electrical oscillations » thermionic valves." Ges. 
fiir a Telegraphie. December 4th, 1920. (172,320.) 

32,381. * Electric switches.” British Thomson-Houston Co., Ltd. (Gen- 
eral Eisctrie Co.). December 2nd, 1921. (193,538.) 

22,447. “* Automatic electric welding machines.”” E. G. Budd Manufac- 
turing Co. December 13th, 1920. (172,628.) 

32,596. “ Anticlimbing devices for [— carrying electric transmission 
wires and the like.’”’ P. G. Mitchell. ember 5th, 1921. (193,545.) 

32,715. ‘* Dynamo-electric machines.’’ British Thomson-Houston Co., Ltd., 
and F. P. Whitaker. December 6th, 1921. (193,548.) 

33,470. “‘ Automatic electro-magnetic cut-outs or interrupters." L. Kahn. 
December 13th, 1920. (172,960.) 

33,550. “* Control of valve transmitters for wireless signalling.”” A. Onwood. 
September 14th, 1922. (193,566. 

145. “ Junction boxes for electric cables."” G. H. Scholes, A. W. Clare- 
mont, and L. B. Claremont (legal —- of E. A. Claremont, de- 
ceased). December 19th, 1921. (193,578 

34,149. “‘ Electric conductor terminals.’ E. V. Ford. December 19th, 1921. 


34,156. ‘“ Electric motors.” P. T. King. December 19th, 1921. (193,580.) 
34,165. ‘‘ Methods of making glass receptacles.” British Thomson-Houston 
Co., Ltd. (General Electric Co.). December 19th, 1921. (193,581.) 

34,297. “Electrodes for arc welding and the like purposes.” W. H. 
Boorne. December 20th, 1921. (193,585.) 

34,479. ‘Sparking plugs.”” E. Martin. December 22nd, 1921. (193,589.) 


1922. 
374. ** Electric and means for fixing same.”’ F.C. Raphael. Janu- 
ary 3th, (193,604.) 
97. ‘Apparatus for wireless telegraphy and telephony for producing un- 


damped osciilations of short wave lengths." C. Lorenz Aki. Ges. and R 
Herzog. _duly 2nd, 1921. (182,762. ) 


496. Telephone Auiomatic Telephone Manufacturing Co., Ltd. 
May 3rd, 1921. (Addition to 163,807.) (179,510.) 

783. Protective devices for electric circuits." British 
Co., Ltd. (General Electric Co.). January Wth, 1922. (193, 


“ Railway electric motor-control systems.’’ R. ‘and E. H. 
Croft and Metropolitan-Vickers Electrical Co., Ltd. January llth, 1922. 
(193,608.) 

1,027. “ Electric railway motor equipments.’’ R. Brooks, N. E. North, 
ond Metropolitan-Vickers Etectrical Co., Ltd. January 12th, 1922. (193,611.) 

1,158. ‘* Electro-magnetic releasing device."’ H. Zangers. January 24th, 
wel. (174,341.) 

2,021. “ Retarding device for electric switches, automatic circuit-breakers, 
and the like.” W. Frisby. January 24th, 1922. (193,626.) 

2,150. ‘* Construction of thermionic vacuum tubes."’ L. G. Preston and 
B. Hodgson. January 24th, 1922. (193,628.) 

2,151. ‘* Construction of thermionic valves and other vacuum tubes.” L. 
G. Preston and B. Hodgson. January 24th, 1922. (193,629.) 

2,516. *‘* Current-conducting seals for electric apparatus.”’ British Thomson- 
Houston Co., Ltd. (General Electric Co.). January 27th, 1922. (193,633.) 

3,332. Electrical indicating instruments.’ British Thomson-Houston Co., 
Ltd., and R. C. Clinker. February 4th, (193,647.) 


3,980. ‘* Electro-magnetic devices."’ H. E. Jacoby and New British 
Electric Supply Co., Ltd. February 10th, 1922. (193,657.) 

5,051. ‘* Railway signalling systems.’’ Automatic Telephone Manufacturing 
Co., Ltd., and A. E. Hudd. February 2Ist, 1922. (Addition to 163,415.) 


5,637.‘ Electric incandescent lamps of the gasfilled type. General Elec- 
tric Co., Ltd. (Dr. A. Just). February 25th, 1922. (193, 645.) 

6,392. “ He adlights for motor-cars and like vehicles.”” j. Ward. March 
4th, 1922. (193,685.) 

6,70. telegra receiving instruments.” H. P. 
P. Rees. March 7th. 1 

6,854. ‘“* Control systems for dynamo-electric machines." 
A. S. Cachemaille (Westinghouse Electric and Manufacturing Co.). March 8th, 
1922. (193,692.) 

6,905. ‘* Telephone systems."" Automatic Telephone Manufacturing Co., 
Ltd. February 23rd, 1922. (193,694.) 

7,504. “ Motor and other vehicle lam s."" H. Lucas and W. H. Eggington. 
March 14th, 1922. (Addition to’ 175,5 .) (193,700.) 

7,881. ‘* Electrical massage apparatus.’? T. J. T. Hodgkinson.. March 17th, 
1922. (193,708.) 

9,686. ‘* Frequency regulators for alternating-current circuits.’ F, W. Le 
Tall Electric and Manufacturing Co.). 4th, 1922. 
(193, 

11,145. “‘ Method of and apparatus for cutting a tions passage in a 
plastic material.”” British Thomson-Houston Co,, Ltd. (M. F. H. Gouverneur). 
April 20th, 1922. (193,742 

12,949. Sound-reproducing machines.’ British sThomson-Houston Co., 
Ltd. (General Electric Co.). May 8th, 1922. (193,752.) 

14,460. “‘ Electrically-driven fans.”  B. Schmelzer. May 23rd, 1922. 
(193,760.) 

14,534. Timing principally for use with telephones.” Lonsdale. 
Ma 23rd, (1922. (193,761.) 

18,224. upports for telephone transmitters.” Automatic Telephone Manu- 
facturing co td. December 19th, 1921. (190,441.) 

19,715. ‘‘ Bearings.” Metropolitan-Vickers Electrical Co., Ltd. Augus! 
Sth, 1921. (184,448.) 


ing 
a 
19 
+, 
19 
( 
= 


